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EDITORIALS 


EDISON DAY. 

Today is Edison Day. It has been selected as a day 
for celebrating the anniversary of the invention of the 
practical commercial incandescent lamp. 

It is pretty generally known that Thomas A. Edison 
was not the inventor of the first electric incandescent 
lam Lamps of this character had been constructed 
many years before he took up the question. It re- 
mained for Edison, however, not only to develop this 
lamp until it became a commercial possibility, but to 
invent an electrical system which would permit of its 
practical application. At that time one of the great 
problems in the electrical field was “the subdivision of 
the electrical current,” by which was meant the appli- 
cation of electrical energy to a single device indepen- 
dently of other devices which might be connected in 
the same circuit. One of Edison’s great contributions 
to electrical development was in devising what we now 
know as the multiple circuit, which permits this to be 
done. Prior to 1879 the series circuit was the only one 
in use and it possessed manifest disadvantages. Edi- 
son devised the multiple circuit; he made lamp fila- 
ments which were thin and of high resistance so as 
to be suitable for high voltage and small current; he 
devised the bulb made entirely of glass, so that it could 
be sealed from the air; and he exhausted this bulb to a 
high vacuum. The result was a commercial lamp. On 
October 21, 1879, Mr. Edison first operated a lamp 
combining these features and it had a life of more than 
{0 hours, which at that time far surpassed all previous 
records. It is for that reason that this date is cele- 
brated as the birth of a practical electric incandescent 
lamp. 

To any one familiar with the slow process of devel- 
opment through which most inventions have passed, it 
may seem to be stretching a point to designate any 
particular day as that upon which an invention has 
been made. Like many other important inventions, the 
electric incandescent lamp resulted from a combination 
of a number of new features, all of which were essen- 
val 0 its ultimate success. There is value, however, 
in selecting a definite date in this connection and in 
recognizing the successive anniversaries of that date. 
lt serves to focus attention and interest upon the main 
fact involved and to stimulate a wider application of 
the results which have accrued to the world from the 
great invention. Edison Day is not only of historical 
interest, but previous recognitions of the anniversary 
have resulted in definite commercial gain to the indus- 
try by the stimulation it has given to the sale and use 
of electric lamps. 
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HIGHER ELECTRIC-RAILWAY FARE UNITS. 

Two very recent decisions of the New Hampshire 
Public Service Commission are of interest to engineers 
in a broad way because they signalize an authorized 
advance in the fare unit from five to seven and eight 
cents per zone. The cases are those of the Manchester 
& Derry and the Manchester & Nashua Street Rail- 
ways. Both are comparatively short interurban roads in 
close competition with a large steam-railroad system. 
Extended investigation by the Commission disclosed a 
fair capitalization in each case, with absence of divi- 
dends and nothing like a satisfactory treatment of de- 
preciation. The two properties are under a common and 
efficient control and although well managed, each has 
been rendering service at less than a fair return to the 
security holders. Hence the Commission is inevitably 
and courageously drawn to the cenclusion that the pro- 
posed rates of seven and eight cents per fare zone can- 
not be refused. Such rates look large compared with the 
former five-cent unit, but they reduce to two cents or 
less per mile, and thus appear entirely reasonable in 
comparison with the steam-railroad tariffs and bearing 
in mind that interurban practice is a very different 
problem from rendering ordinary city service with its 
dense traffic. 

The Commission points out that there is a distinction 
between a mere error of judgment in supposing that a 
public-service enterprise would prove profitable, and 
extravagance or bad judgment in development expendi- 
tures. Whatever imprudence may be involved in risk- 
ing capital in new and uncertain ventures is not in 
itself held to be detrimental to the public welfare. The 
public served is better off than if the roads had never 
been built, and in the absence of evidence that the cost 
was excessive, the owners are held to be entitled *to a 
reasonable return upon their investment, if it can be 
earned. The Commission points out that those who 
have invested their money in good faith in a public- 
service enterprise where the demand for the service 
is insufficient at any reasonable price to yield a normal 
return on the investment cannot expect such a return, 
but that the security holders shonld not be expected to 
render service at a loss. 

In approving the proposed rates in these cases as a 
general basis for service charges, with some recom- 
mended modifications for conditions which are of 
merely local interest, the New Hampshire Commission 
has declared the laborer worthy of his hire and has 
done well to refuse to regard the time-abused five-cent 
fare unit as a sacred equivalent of service. Such de- 
cisions are encouraging to the entire electrical industry 
as well as to railway men. 

























PURCHASED POWER FOR STREET 
RAILWAYS. 

Concrete examples of the benefits of purchased 
power for street railways are of interest in the never- 
ending campaign for efficient operation and for in- 
creased central-station business. A recent decision of 
the Massachusetts Public Service Commission touches 
upon this point in connection with the authorization of 
a fare increase on the Massachusetts Northeastern 
Street Railway. This about 128 
miles of track in the Merimac Valley and purchases 
its power County Light & 
Power Company, a large central-station system with a 
modern generating plant located on the Atlantic Coast 
at Portsmouth, N. H. 
chases alternating-current 
kilowatt-hour and assumes all losses and operating 


company operates 


from the Rockingham 


The railway company pur- 

power at 1.4 cents per 
costs in its substations. Taking account of these, the 
total cost of power on the road in 1915 was about 1.75 
cents per kilowatt-hour, amounting to 6.19 cents per 
car-mile. 

This price the Commission looks upon as rather 
high, but it is recognized in the decision that interest 
and depreciation charges on a generating station are 
The character 
of the railway system and of its business is not favor- 


thereby saved the railway company. 
able to low power cost. It would be impossible for it 
to establish a tide-water station at any centrally located 
point; the grades on many of the lines are severe; a 
majority of the cars are comparatively large, with four- 
motor equipments, and the load-factor is very low. 
On Saturdays, Sundays, and holidays in summer the 
load reaches a maximum far beyond the normal peak 
throughout the year. The Commission concludes that 
the company has no apparent means of securing power 
at a lower figure and that it cannot be said that the 
price is unduly high under the prevailing conditions. 
Power is furnished under a contract which runs for 
a term of at least 10 and possibly 25 years, and in case 
of any later proceedings involving rates or service, the 
Commission would take the status quo into considera- 
tion. 

In the analysis of the power situation which is in- 
cluded in this decision, the board notes that in the 
recently decided New Bedford & Onset Street Railway 
case, the company purchased power from the New 
Bedford Gas & Edison Light Company at a rate vary- 
It ap- 
pears that alternating current was supplied, as on the 
Massachusetts Northeastern. We think that the Com- 
mission was wise, however, in not attempting to draw 
conclusions based upon this price as applied to a dif- 
ferent road in another part of the state. Uniform 
prices for transmitted power are by no means logical 
when the local conditions vary, and the central-station 
power solicitor is prepared to recognize these differ- 
ences as cases arise in his practice. 

The supply of electricity to a trolley road may seem 
to the layman as plain a matter as the purchase of a 
barrel of sugar, looking purely at the use made of the 


ing from 1.1 to 0.95 cents per kilowatt-hour. 
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energy after it reaches the cars. But between the coal 
pile or the waterfall and the trolley wire the engineer 
can see an investment in generating and transmitting 
equipment, converting apparatus, feeders and distribu- 
tion material, which, combined with the geographical 
layout and local traffic demands, may render unit-cost 
comparisons between two adjacent roads of very little 
significance as a basis for determining the reasonable- 
ness of a given charge for power. That must depend, 
in the last analysis, upon a careful estimate of the fixed 
and operating charges concerned in each particular 
physical layout of equipment, and any conclusion that 
because one road receives power at one rate and a second 
road at another, when supplied from two different gen- 
erating and distribution systems one rate is more reason- 
able than another, is often liable to be overthrown by 
competent technical investigation. In the Massachusetts 
Northeastern case the possible future entrance of 
hydroelectric energy into the Merrimac Valley from 
one of the large New England transmission systems 
offers an interesting subject for speculation relative to 
the subsequent cost of energy on street railways in 
this particular field, but that is something to be con- 
sidered when it develops, and has not yet come to be 


a pressing issue. 





SUPPLY OF SINGLE-PHASE POWER FROM 
CENTRAL STATIONS. 

Most large applications of electric power are ac- 
complished through the use of the polyphase motor. 
This represents the most satisfactory and efficient 
unit when considered on its own merits and in com- 
bination with the generating and distributing system 
for supplying it. For small loads single-phase mo- 
tors are frequently preferred and for lighting, for 
many types of electric furnace and for the alternat- 
ing-current system of electric railways, single-phase 
power must be supplied. Where these loads are in 
small enough units and are operated under such con- 
ditions that they can be divided evenly between the 
three phases of a three-phase system, no complica- 
tions are involved and three-phase generation and 
distribution may still be utilized. In supplying rail- 
way loads, however, large blocks of power may be 
supplied and balancing between three phases may 
not be feasible. Such a condition is encountered in 
both Philadelphia and New York, where central-sta- 
tion companies are supplying power to electrified 
railroads. 

To meet such a condition several methods of pro- 
cedure are available. (1) Single-phase generators 
may be employed or polyphase generators may be 
adapted to supply unbalanced current from one of 
two phases. (2) Polyphase generation and distribu- 
tion may be employed and motor-generator sets oper- 
ated in substations for making the necessary trans- 
formation. This is especially suitable where a change 
in frequency must also be accomplished. (3) Poly- 
phase generators may be used with a phase con- 
verter as auxiliary to prevent the large consumption 
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October 21, 1916 
of power on one phase from unbalancing the system. 
Such unbalancing is undesirable because it reduces 
the capacity of the generator and causes inequalities 
in the single phase voltages. The use of the phase 
converter is relatively recent and not generally 
known. The discussion of this subject at the Phila- 
delphia meeting of the American Institute of 
Electrical Engineers held last week was consequently 


of much importance and interest. The Philadelphia 


Electric Company, after investigating the subject 
from all sides, decided to apply the phase converter 
for correcting the unbalance in its system which 
would otherwise arise from the supply of a large 
railway single-phase load from its three-phase sys- 
tem 

\; far as present experience goes this has 
proved unusually satisfactory. At present but one 
phase of the system has a load of this kind. In the 
near iuture a similar load will be placed upon a sec- 
ond phase of the system and a heavier duty will de- 


volye upon the balancer set and its automatic regulat- 
ing auxiliaries. Apparently this method of solving 
the problem is more economical than the use of mo- 
tor-generator sets or the installation of special gen- 
erating units to supply the load, and the ultimate 
decision upon all such engineering questions must 
rest upon the most economical means of achieving 
the desired result. A full report of the discussion 
on this subject at the Philadelphia meeting will be 
found upon other pages of this issue. 





ELECTRIC COOKING STATISTICS. 
\\e have frequently called attention to the rapid 


strides which electric cooking is making in various 
parts of the country. Nearly every central station, 
whether actively pushing this field of development or 
not, is interested in the subject and anxious to secure 
all available data. The compilation of information by 


Mr. H. 
should consequently prove of much value in showing 
what has been done elsewhere, the rates that are offered 
by various central-station companies, the relative costs 
of cooking with electric ranges and with fuel, and the 
actual energy consumption with different types of ap- 
paratus. A summary of the advantages of the electric 
method of cooking is also given. 


©. Swoboda, which is concluded in this issue, 


This article brings together a mass of information 
which is needed by every company planning a cooking 
campaign and by every solicitor who attempts to show 
a prospective customer what can be achieved by the 
More troubles and difficulties have 
their foundation in the attempts to accomplish these 
things without first assembling the necessary informa- 
tion than are due to any other one cause. 


electric method. 


Armed with 
the necessary data and prepared to give all desired 
information, there is no reason why any company in- 
augurating a campaign in this field and adopting a 
suitable rate of charge should not make a success of it, 
and secure a considerable and growing load of this 
type with desirable charateristics. 
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SUPPLY, DEMAND AND PRICE. 

It is an established principle in economics that the 
price of a commodity is very largely determined by 
the relative demand for that commodity and the avail- 
able supply. This statement applies to a condition 
of trade under free competition. Where there is a 
monopoly in the supply of a commodity or for any 
reason there is not free competition the price may 
not be determined by this relation, although even 
then it usually has a considerable influence. The un- 
precedented demand for many commodities, and 
especially metals, since the beginning of the Euro- 
pean war, and the curtailment of the supply to this 
country of many others, such as dyes and chemicals, 
present numerous examples of the operation of this 
economic law. 

The supply of electrical energy by central stations 
presents a notable exception. 
this public utility should be, and usually is, a.mono- 
It is 
interesting to note, however, that the exact converse 


Since the operation of 
poly, the law could not be expected to apply. 


is true. As the demand for electrical energy increases 
there is not any increase in the price to the consumer. 
Month after month and year after year the reduction 
in price in all parts of the country continues and has 
never been more notable than during the present 
year. It may, of course, be pointed out that the sup- 
ply of electrical energy is always equal to the de- 
mand; that the condition which would bring about 
a rise in price has not been met. It must be remem- 
bered in this connection, however, that while the 
sources of energy, which are mainly water power, 
coal and oil, have thus far been sufficient for all de- 
mands, the price for coal and other supplies used by 
central stations and also the cost of labor have ex- 
perienced a general steady upward trend. In spite 
of these conditions and in contradistinction to the 
tendency for other public utilities, such as steam and 
electric railways, water works, etc., to raise their 
schedule of charges, the almost universal tendency 
for the rates for supplying electric energy is steadily 
downward. 

This is chiefly due to the economies resulting 
from the improved efficiency of generating apparatus, 
growth of the business with a corresponding decrease 
in unit costs of all kinds, combination of loads of 
various kinds yiving a higher degree of diversity 
than has heretofore been attained, and to the consoli- 
dation of many small businesses into larger ones us- 
ing centralized supply. In spite of the counteracting 
influences which have thus far been encountered, 
these conditions have permitted a steady cheapening 
of electrical energy. As far as can be foreseen at the 
present time there is no likelihood that this trend will 
be reversed, although of course it is conceivable that 
in the not far distant future the prices for electrical 
energy will be compelled to follow those of nearly 
every other subject of human exchange. That would 
mean that gold is being cheapened faster than electri- 


city. 
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Executive Committee of Power Sales Bureau Meets—Inaugurate Electrical Week 
by Flood-Lighting Statue of Liberty—Report of Philadelphia Meeting, A. I. E. E. 
— Lighting Men Hold Preparedness Meeting — Uniform Electrical Inspections 
Advocated—An Inerview with Thomas A. Edison—Miscellaneous News Notes 





Power Sales Bureau Makes Plans for Securing 
Data on Power Installations. 

The executive committee of the Power Sales Bureau of 
the National Electric Light Association held a meeting 
at Atlantic City, N. J., October 11, at which the personnel 
of the different committees and sub-committees was com- 
pleted and plans for the future work of the Bureau formu- 
lated 

The meeting was devoted chiefly to formulating plans 
for the collection of modern data on the various indus- 
trial applications of electricity from the power depart- 
ments of central-station companies, to edit this data, and 
to make it available for use by the different companies. 
This will result in lessening the duplication of work, and 
will give the central stations an opportunity to ascer- 
tain the prevailing practice among other companies re- 
garded power applications investigated at length by one 
company and not by another. 

The Power Sales Bureau has a representative on the 
staff of each central-station company, and to these is sent 
a printed form classifying all industries utilizing electric 
The representative checks those industries with 
These 


power. 
which his company has had extended experience. 
forms, when gathered together at the headquarters of the 
Association in New York City, will form a valuable ref- 
erence for use in determining the experience of central 
stations in individual industries. To carry the idea further, 
the Bureau has adopted a power data form, designed to 
give all the necessary information needed by a power 
department on any particular industrial application of 
electricity. These forms will be filled out describing a 
typical installation of the classes the company is most 
familiar with. When a representative mass of information 
is received concerning each of the different applications 
of electricity, this data will be edited and printed for use 
by the power departments and salesmen of the central- 
station companies. 

The purpose of the Bureau is to provide a medium for 
the collection of modern ideas from every angle. of the 
power business, the Bureau desiring this information for 
compilation and to make it available for dissemination 
among the central stations. 

The members of the executive committee are: Chairman, 
George H. Jones, Commonwealth Edison Company, Chi- 
cago, Ill.; vice-chairman, C. H. Stevens, Edison Electric 
Illuminating Company of Brooklyn; secretary, H. E. Hold- 
ing, Public Service Electric Company, Newark, N. J.; 
chairman of the electrochemical division, C. J. Russell, 
Philadelphia Electric Company; chairman of the general 
power division, R. H. Knowlton, United Gas Improve- 
ment Company, Philadelphia; vice-chairman, F. E. Rich 
ards, Public Service Electric Company; chairman of the 
isolated plant division, I. Lundgaard, Rochester Railway 
& Light Company, Rochester, N. Y.; vice-chairman, E. 
F. Tweedy, New York, Edison Company; chairman of 
the industrial heating division, George H. Jones; repre- 
sentative on the N. E. L. A. handbook committee, C. H. 
Stevens; representative from the Electric Vehicle Sec- 
tion, R. L. Lloyd, Philadelphia Electric Company; repre- 
sentative from the Technical Section, N. T. Wilcox, Mis- 





sissippi River Power Company, Keokuk, Iowa; representa- 
tive from the Lighting Sales Bureau, O. R. Hogue, Com- 
monwealth Edison Company. 

At the executive committee meeting tentative plans were 
made for the activities of the Bureau at the next conven- 
tion of the N. E. L. A., and it is planned to have one 
session devoted entirely to the work of the Bureau. The 
“get-together” dinner held during the Chicago convention 
was so successful that it has been decided to make this an 
annual affair. 


Plan to Flood-Light Statue of Liberty on Eve of 
America’s Electrical Week. 


The Statue of Liberty, gift by the Republic of France to 
the United States, will be illuminated for the first time with 
its new permanent flood-lighting on the night of December 1, 
according to a program just announced by the Society for 
Electrical Development. 

The statue belongs to the nation and not to any city in it 
and its flood-lighting on the eve of America’s Electrical Week 
most appropriately inaugurates the national electrical celebra- 
tion starting December 2. It is proposed to have the Presi- 
dent, possibly, and the Atlantic fleet, as well as prominent 
civic and governmental officials present at a notable program 
of dedication. 

Through the activities of the society in co-operation with 
the New York World and with leading government officials 
and electrical engineers, plans have been made to lay a cable 
from the New Jersey shore to Bedloe Island, which will carry 
energy for the illumination. This will provide all Bedloe 
Island, where the statue is located, with central-station serv- 
ice instead of the isolated plant as was originally proposed. 

In furthering this project, the Society’s general manager, 
J. M. Wakeman, has addressed letters to all the 268 America’s 
Electrical Week committees earnestly requesting each com- 
mittee to set aside Saturday, October 28, as “Liberty Day.” 
This data is the thirtieth birthday of the Goddess of Liberty, 
and it will be the last day upon which donations will be re- 
ceived te flood-light the statue. Electrical engineers will 
begin the installation directly after so that the inauguration 
may be run off according to the Society’s program. 





Hearing on Power-Line Rights in Connecticut. 


Differences as to the specifications for the construction of 
a high-tension power line by the New Britain Company 
and the Farmington River Power Company were composed 
at a hearing before the Connecticut Public Utilities Commis- 
sion recently. The line is between the Stanley Works and 
the plant of the power company, and the American Telephone 
& Telegraph Company objected to the possible sag of the 
wires, especially in winter. 

It was agreed that the companies constructing the power 
line should comply with recommendations of the National 
Electric Light Association and the requirements of the tele- 
phone company. Counsel for the Stanley Works stated that 
at overhead crossings of power wires .over telephone and 
electric light wires there will be a clearance of 25 feet instead 
of 21 feet, as at first proposed. Poles will be placed on pri- 
vate right of way throughout. The hearing wa’ resumed, on 
other aspects of the petition, on October 16. 
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THE SUPPLY OF SINGLE-PHASE POWER. 


Meeting of the American Institute of Electrical Engineers in 


Philadelphia. 


The 325th meeting of the American Institute of Elec- 
trical Engineers was held at the Bellevue-Stratford Hotel, 
Philadelphia, on October 13. Sessions were held in the 
afternoon and evening with President H. W. Buck in the 
chair and the general subject of discussion was the supply 
of single-phase power from central stations, especially for 
use of railways. Four papers were presented. One of these, 
by E. F. W. Alexanderson and G. H. Hill, pointed out the 
desirability of supplying single-phase loads from polyphase 
systems, since the latter were much to be preferred for 
the general supply of power. Means were given for doing 
this without interfering with the broad usefulness of the 
power station through the application of the phase con- 
This machine was described and its theory ex- 

It may be applied as either a shunt or series 


verter. 
plained. 


ma hine. 
William C. L. Eglin read a paper entitled “The Power 


Company’s Problem in the Electric Supply for Large Sin- 
ele-Phase Load.” This paper described the conditions 
confronting the Philadelphia Electric Company in supply- 
ine single-phase power for the operation of the Pennsyl- 
vania Railroad. The demand for single-phase current is 


heavy enough to produce an unbalance when supplied from 


the three-phase generators and some means of balancing 
must be provided to maintain uniform voltage. Three 
methods of balancing were considered: (1) by equipping 


the generator field with damping devices; (2) by the use 
of a separate machine similar to a three-phase induction 
motor; (3) by means of a synchronous phase balancer 
consisting of two units, one of which transfers energy 
between phases while the other balances the voltage. The 
latter has been utilized, in connection with automatic reg- 
ulators. It was suggested that individual loads should 
be corrected by the consumer for low power-factor. 

Philip Torchio presented a paper entitled “Supply of 
Single-Phase Loads from Central Stations” in which he 
described the installation of the United Electric Light & 
Power Company in New York City for supplying the New 
York, New Haven and Hartford Railroad with single- 
phase 25-cycle current. This is supplied from _ special 
three-phase generators which were described. These gen- 
erators operate in parallel with the power plant of the rail- 
road company at Cos Cob. 

\ paper by R. E. Gilman and C. L. Fortescue, entitled 


lined several methods by which single-phase power may be 
supplied from a polyphase system and described their ad- 
vantages and disadvantages. The essential requirements 
for phase balancing were stated and the theory of balanc- 
ing developed. One solution of the problem is single-phase 
generation and the merits of this were also discussed. There 
is much in its favor and there is little difference in cost 
between this method and the use of a phase balancer. 
The papers of Messrs. Eglin and Torchio were presented 
at the afternoon session and discussed together. The dis- 
cussion was opened by W. S. Murray, who told of the 
excellent operating results with the machines described 
by Mr. Torchio. He described the earlier experiences of 
the New Haven road and he said the solution of supplying 
single-phase current from polyphase generators was found 
by the use of the copper-clad field. At Cos Cob the three- 
phase machines are loaded to 80 per cent with single- 
phase current and the unbalancing of voltage is not more 
than 15 per cent. Current from the same generators is 
used for lighting the power station and for the operation 
of synchronous motors, etc. If more perfect balance is 


required it can be accomplished by using balancers. 
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Peter Junkersfeld spoke of the desirability of the cen- 
tral-station company being prepared to supply loads of 
any kind. Diversity is thus secured. Diversity in power 
supply may also be secured by connecting water powers 
and steam generating stations together, and the trans- 
mission line connecting them might be used to deliver 
power to railroads along the route. 

D. B. Rushmore pointed out that the electric furnace 
represents another large consumption of single-phase power 
and central stations must consider whether they will limit 
the load of this nature which is supplied from their lines. 

L. E. Imlay said that no single-phase railways were sup- 
plied at Niagara Falls and that the electric-furnace loads 
were arranged so that they could be shifted from one 
phase to another and the load kept balanced. 

H. R. Summerhayes suggested that for small loads a 
single-phase motor-generator set might be more economical 
than a phase balancer. 

E. F. W. Alexanderson said that a balancer could be 
made so that it acts as a single-phase condenser and would 
thus change the power-factor, but this was not done in the 
Philadelphia machines. The power-factor correction is 
being accomplished on the single-phase line with con- 
densers when the load is large enough to require it. 

J. L. Harper said that consumers having large single- 
phase loads had been driven away from Niagara Falls be- 
cause single-phase power could not be supplied to them 
at the same price as three-phase power. With the ap- 
paratus described in the paper such a customer could have 
been retained at Niagara Falls. 

Charles F. Scott said that the choice of using balancers 
and auxiliaries rather than single-phase generators would 
depend upon individual conditions and upon whether it was 
a case of new construction or of enlarging existing facilities. 
He considered it better to correct power-factor at the sta- 
tion than upon the premises of the customer. Others who 
participated in the discussion were N. W. Storer, E. H. 
Martindale, H. W. Buck, J. E. Kershner and Farley Os- 
good. 

In closing, Mr. Eglin said there was no possibility of a 
motor-generator set being preferable to a balancer set. 
The selection made was on the basis of lowest first cost 
and operating expense and the machines were designed 
for 100-per-cent poweér-factor. Balancer capacity is pro- 
vided only for the average unbalance of the system. As 
other single-phase loads are added it is still only necessary 
to take care of the residual unbalances and consequently 
the same set will suffice. The more consumers there are 
on the line the less likelihood is there of being serious 
unbalance. The machine described balances power be- 
tween the different phases and also balances the voltage. 

Mr. Torchio, in closing, said that the balancer or other 
methods might well be preferable under certain conditions 
but he considered the solution of the problem. in New 
York the best for the local conditions. He said that the 
load of the United Electric Light and Power Company 
is all single-phase and that one district alone might repre- 
sent 8,000 kilowatts. If one customer has a very large 
load, such as electric furnaces, he is required to connect 
them on different phases. 

At the evening session papers were presented by Messrs. 
Alexanderson and Fortescue. These were discussed to- 
gether by R. E. Doherty, H. G. Reist, H. L. Wallau, H. R, 
Summerhayes, R. E. Gilman, William C. L. Elgin, San- 
ford H. Moss, B. A. Behrend, Comfort A. Adams, D. -W. 
Roper, G. H. Hill, Philip Torchio, Peter Junkersfeld, 
Charles F. Scott and H. C. Albright. 

Mr. Doherty gave figures regarding relative cost and 
efficiency of the different types of machines for supplying 
single-phase power. The comparison is based upon the 
conditions of supplying a single-phase railroad, in which 
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the peaks are large compared with the average load and 
compared with the three-phase generating capacity. The 
comparison is based upon a load requirement of 5,000 
kilowatts with five-minute peaks of 12,000 kilowafts and 
unity power-factor. Table 1 gives the relative costs and 
capacities of the same frame equipped for different pur- 
poses. Table II gives the relative costs and losses of a 


phase converter, a motor-generator set and a single-phase 


turbogenerator. 


TABLE 1. 
Capacity Cost 
Three-phase synchronous motor 100 100 
Phase-converter (series or shunt) . 90 115 
Single-phase generator , 66 100 
TABLE 2Z. 
Losses Cost 
Shunt phase-converter set ...100 100 


Series phase-converter (without transformers) 85 65 
Three-phase motor, single-phase generator.. ...186 118 
Single-phase turbogenerator ‘ nanan 23 96 

\s far as efficiency and cost are concerned, this shows 
that the phase converter has most in its favor. Where 
the load is taken from different phases, the shunt phase- 
converter set must be used. If the load is taken from 
only one phase, the series converter is preferred, provided 
the power-factor is not low enough to seriously affect the 
voltage regulation. If it becomes general practice to cor- 
rect the power-factor outside the power station, the use- 
fulness of the series converter will be greatly enlarged. 

Mr. Reist pointed out the desirability of operating the 
steam turbine at the load which gives maximum efficiency. 
When unbalanced single-phase current is taken from a 
three-phase generator, it cannot be fully loaded and is 
usually operated at poor efficiency. To get the same out- 
put, a single-phase generator has to be about 50 per cent 
larger than the corresponding three-phase generator. 

Mr. Wallau said that for an operating company distribut- 
ing three-phase power to its substations, from which the 
single-phase load is supplied, the phase balancer provides 
the best solution. If customers supply the compensation 
for power-factor, then a series phase balancer would be 
But if the power company must do this, the 
He referred also to a 


preferred 
shunt converter is the one to buy. 
new type of condenser, which is relatively small, im- 
mersed in .oil in an ordinary transformer case. Cus- 
tomers might be persuaded by inducement in the power 
rate to install such static condensers to correct power- 
factor. 

Mr. Gilman pointed out that a shunt converter can be 
made to take the entire unbalanced load by reducing its 
equivalent impedance to zero and this can be done by the 
devices mentioned in the paper. The phase displacement 
of voltages is dependent upon the point of application of 
the single-phase load, and its power-factor. The direction 
and magnitude of the voltages of the auxiliary units must 
change for any change in the distribution of the unbal- 
anced load. Where loads fluctuate severely, time is in- 
volved in ‘securing the desired regulation and during that 
time, which may amount to five seconds, the system is de 
pendent upon its inherent regulating characteristics to pre- 
vent voltage distortion. There is consequently a limit to 
the amount of unbalance which can be successfully handled 
without being noticeable upon lighting circuits. 

Mr. Eglin compared the balancing of the load and volt- 
age on a polyphase system with the balancing of an Edi- 
son three-wire system. The solution of a problem is very 
much easier with unity power-factor and consequently 
large loads should be considered on this basis. The largest 
single-phase load which the Philadelphia Company has 
is the railroad load and that is corrected for power- 
synchronous condensers installed in the rail- 
road’s substation. The phase balancer was chosen for 
this system only after all of the other methods had been 


factor by 


carefully discussed and analyzed. 
Mr. Behrend said that it was impossible in the present 
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stage of the art to build a two-pole single-phase generat- 
ing unit for a capacity in excess of 15,000 kilowatts. The 
high speed of turbogenerators introduces serious me- 
chanical problems and if larger capacities are attempted 
there would probably be continual trouble from _ break- 
downs and repairs. He eulogized Mr. Alexanderson and 
his work in designing the new type of machine. 

Mr. Hill took up the question of the most desirable fre- 
quency and said that this question is gradually settling 
itself, as 60 cycles is here to stay. Attempts to compro- 
mise by the use of 40 cycles and other frequencies have 
failed, since such frequencies do not fit either one thing 
or the other. Single-phase power may be produced from 
polyphase generators by adapting these generators so 
that they carry unbalanced loads without overheating and 
without serious effects; but the unbalancing is there and 
cannot be gotten rid of. If the single-phase loads are bal- 
anced in average amount they will not remain balanced 
at all times and some regulating device is necessary to cor- 
rect the unbalancing. The use of a balancer lends itself 
to old systems and extensions in a way that fits in with 
the ideals of the central-station operator. There is likely 
to be a growing demand for single-phase 60-cycle current 
for electric furnaces and other heating loads. The series 
converter is particularly adapted to large single-phase 
loads, which it balances perfectly, since it has inherent 
regulation. The converters are practical and flexible and 
have about the same efficiency as a rotary converter. They 
constitute the ideal solution of this problem. 

Mr. Torchio questioned the figures offered by Mr. 
Doherty and said that they would not apply to his case. 

Mr. Junkersfeld pointed out that railway and other 
single-phase motor loads with low power-factor are likely 
to have a peak during daylight hours. The lighting peak 
represents the maximum and this comes at night with a 
power-factor of 100 per cent. On large systems supply- 
ing both kinds of load, the power-factor is consequently 
not a serious question, but it is bound to become so, since 
the motor load is increasing more rapidly than the light- 
Then the synchronous condenser will find its 
application. In Chicago loads are supplied at both 2: 
and 60 cycles, but the 60-cycle load is growing very much 
more rapidly than the 25-cycle load. 

In closing, Mr. Fortescue said there is a big future for 
the phase converter, but in certain cases heavy single- 
phase loads can be better handled from a polyphase gen- 
erator, especially if the power company has to purchase 
new units to supply such a load. He pointed out that the 
balancer described by “Mr. Eglin is operating to balance a 
single-phase load on one phase only. Where loads are 
fluctuating in two phases there will be greater instantan- 
eous unbalance and regulating apparatus must be very 
sensitive and very quick-acting to take care of it. Reply- 
ing to Mr. Behrend, he said we are building machinery 
today which a few years ago was classed as impossible, 
so that it is not safe to place a limit upon the future pos- 
sibilities of a single-phase generator. 


ing load. 


New York Lighting Men Hold Preparedness 
Meeting. 

Such leaders in the preparedness movement as Major-Gen- 
eral Leonard Wood and W. S. Gifford, supervising director of 
the Committee on Industrial Preparedness, were magnets that 
drew a record attendance at the auditorium of the Consoli- 
dated Gas Company, New York, N. Y., on the evening of Octo- 
ber 11, the occasion being a joint meeting between the local 
sections of the National Electric Light Association and the 
Illuminating Engineering Society. , 

The local chairmen, Walter Neumueller and W. Greeley 
Hoyt, respectively, gave way to Arthur Williams, who pre- 
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duce the speakers. : 

The normal and economic as well as the military benefits 
of universal military training were the keynotes of General 
Wood’s address, citing as examples the conditions in Switzer- 
land and New Zealand. 

Figures that back up the force of argument was the weapon 
Mr. Gifford used in his plea for an awakening to our needs 
from an industrial standpoint. The Committee on Industrial 
Preparedness of the Naval Consulting Board has received re- 
ports on over 25,000 plants giving data that will enable the 


government to issue annual educational orders for munitions 
and in that way give our manufacturers an opportunity to be- 
come familiar with the kind of work they will be called upon 
to do in case of war. As there are only 30,000 plants in the 
country that do an annual business of over $100,000 it will be 
seen that this part of the work is nearly completed. The next 
step in the industrial movement was the formation of the 


Council of National Defense which consists of six cabinet 
officers and seven civilians. These have since been named as 
follows: Daniel Willard, Samuel Gompers, F. H. Martin, 
Bernard Baruch, Howard Coffin, Hollis Godfrey and Julius 
Rosenwald. 





Uniform Inspection of Electrical Installations 
Advocated in New England. 


One of the main topics that came up for discussion at 
the convention of New England electrical contractors, held 
at Hartford, Conn., on September 26 to 28, was the desir- 
ability of uniform inspection of electrical installations. 

This subject was introduced by A. J. Hixon, president 
of the Massachusetts Association of Electrical Contractors, 

) strongly advocated that inspection should be universal; 
that is, not confined to cities alone, but to every district in 
the states. It should also be uniform, so that the require- 
ments met in one city are the same as those insisted on in 
other places. 

Improvement in materials has resulted from the careful 
inspection by the National Board of Fire Underwriters; 
the inspection of installations is, however, somewhat desul- 
tory. There is much duplication of effort through municipal 
and insurance companies covering the same ground, while 
many localities are served by neither. This condition al- 
lows cheap contractors to operate in uninspected territory, 
to the detriment of legitimate trade. Enough inspectors 
are employed, and sufficient money spent, to cover the 
whole field; but now only 75 per cent is covered. 

The cost of inspection, the speaker urged, is not levied 


equitably. That by the fire-insurance companies comes 
out of the insured’s pocket; municipal inspection is paid 
for by the general public, which is not fair where elec- 
tricity is not universally used. The consumer, who reaps 
the benefit of inspection, should pay for it, he urged. 
resolution was offered and adopted which declared 
that it was the sense of the convention that inspection 


should be uniform and performed by a system of central 
offices, working on a correlative plan; that the secretary 
send copies of the resolution to every inspection department 
in New England, asking aid in evolving a plan, and that a 
committee of five be appointed to consult and report a 
year hence. . 

Ralph Sweetland, engineer of the New England Fire 
Insurance Exchange, read a paper on “Uniform Inspec- 
tion of Installations in New England.” Mr. Sweetland has 
been for 12 years in electrical inspection work and 10 
years in charge of the Exchange’s electrical department. 
The advantages of uniform inspection, he said, are ob- 
vious. It should be well done. 

{t follows that all parties in interest must be benefited. 
First, the property owner, since, however responsible the 
contractor, there is a sense of security in receiving a certi- 





sided, and who in turn called upon J. W. Lieb, Jr., to intro- 
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ficate from an inspection department having no pecuniary 
interest in the work; second, the reputable contractor bene- 
fits, because he wishes his work to conform to require- 
ments and be protected from possible carelessness of de- 
tails on the part of an employee; third, the cheap contractor 
gains, in the long run, since any such, doing poor work, 
had better learn as soon as possible that recognized rules 
must be lived up to; and fourth, it is to the underwriters’ 
advantage, because it is a reasonable guarantee that no 
danger from the installation may be expected. 

Who shall make the inspection? The cost must in the 
last analysis be borne by the ultimate consumer. My feel- 
ing is that it is not the duty or function of underwriting, 
rating or inspection associations to make electrical inspec- 
tions, except so far as they must be considered in connec- 
tion with special hazards of a risk. The service main- 
tained by the New England Exchange is solely for the 
benefit of the insurance companies and not for property 
owners or contractors. 

“Inspections are made with the sole idea of improving 
conditions, resulting in reduction of the insurance cost,” 
said Mr. Sweetland. The speaker held that inspections 
should not be made by underwriting associations unless 
it can be shown that the ordinary uses of electricity are 
so hazardous as to warrant them. “My experience teaches 
that the use of electricity, even with equipments that are 
only fair, is the safest form of energy for light, heat or 
power available,” said this high insurance expert. “Fires 
from electrical origin are infrequent and not to be com- 
pared to the fires which originate from hazards which 
electricity replaces. Lighting by electricity is much safer 
than by candles, kerosene, gasoline or acetylene, largely 
because of the open flames, the heat and the use of matches. 
Electric power transmission is safer than by heavy shaft- 
ing, belt towers and openings through floors. Electrically- 
operated curling irons, toasters or other electrically-heated 
devices are safer than alcohol or gas-heated stoves. 

“Before we go to the expense of examining all electrical 
installations, it would seem to be more advantageous to 
examine all chimneys, flues, the setting of stoves, ranges, 
boilers and furnaces, and the use of acetylene, gasoline 
and kerosene devices.” 

Mr. Sweetland said at least 24 inspectors would be 
needed by the insurance interests to cover all electrical 
work in New England, involving a cost of $60,000 to $75,- 
000 yearly. The saving to the fire-insurance companies 
would not warrant such an outlay. The Exchange has been 
urged to establish a free system and to examine all equip- 
ment, but feels that it should not enter into a partnership 
with property owners or electrical contractors to inspect 
equipments which it feels do not require such examination. 
State or national control of inspection is open to objection. 
In cities and large towns a municipal officer can best per- 
form the work. If a city can regulate building construc- 
tion, piping, plumbing, etc., why not electrical work? 
Smaller towns should combine in maintaining an inspec- 
tion at joint expense. The contractors’ associations should 
exert effort to have electrical inspectors appointed where 
there are none now. 

The next address was by G. E. Bruen, of the Suburban 
Fire Insurance Exchange of New York,’ who spoke on 
inspection by fire-insurance organizations. He said, in 
brief: “American buildings are built to burn. Defective 
electrical equipment does cause fires more often than need 
be. The results are not only the loss of property, but 
the loss of new business to contractors and electrical in- 
terests generally, because of the influence on the public 
mind. Such losses can be reduced by competent and care- 
ful inspection of installations, which is not expensive in 
proportion to the benefits resulting.” 

There is grave objection to present systems of municipal 
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inspection, said Mr. Bruen, because cities are apt to modify 
the National Electrical Code. Some smali communities 
put the labor of inspection on an official who gives it only 
part of his time. The inspection by fire-insurance organiza- 
tions is recognized as being efficient and their certificate 
is regarded as of value by the courts. In the case of 
Tismer vs. the New York Edison Company, in which the 
former had secured a verdict for damages for being re- 
fused electric service, the higher court reversed the de- 
cision because the electric company had selected the best 
authority on the safety of the installation, viz., the Board 
of Fire Underwriters, which had withheld its certificate 
from the installation. 

The methods of the Exchange are to inspect only on 
the written application of ‘contractors, reporting to the 
chief inspector, who transmits the findings to the applicant 
When 
the inspections are completed the department sends its 
final report to the contractor, who is privileged to take 
issue with the findings, if unfavorable, in the presence of 
both chief and deputy inspectors. The fee for inspection 
is based on the number of outlets and runs from a minimum 


with directions in regard to further inspections. 


of $1, for 10 outlets or less, upwards. 

President Stearnes, of the National Association, said the 
crux of the discussion is, who shall pay for the inspec- 
tion? In Louisiana, the work is under the control of the 
State Fire Prevention Bureau. No wiring contract can be 
made without a provision that the National Electrical Code 
and the state’s rules will be observed. Lighting com- 
panies will not connect without the Bureau’s certificate. 
President Stearnes held that insurance companies should 
perform the duties of inspection everywhere as a part of 
their business routine. The insurance people dictate rates, 
predicated on losses. A danger of municipal inspection is 
the risk of favoritism as between contractors. 

J. S. Fisher, New Haven, Conn., endorsed the work of 
the Suburban Exchange and hoped to see a like mode 
of inspection extended all over New England. A member 
pointed out that fire-insurance inspection does not take 
into consideration the life hazard, and that agents, anxious 
to secure business, are known to have advised prospective 
insurers how to evade the Code. 

Mr. Sullivan, agent of the Electrical Workers of Bridge- 
port, Conn., described some very irregular electrical in- 
stallations in that city, where no local inspection is pro- 
Daniel L. Kenslea, Watertown, Mass., cited in- 
stances of incompetent electrical inspectors who had ob- 
Contractors, he 


vided. 


tained their positions through politics. 
said, are too often afraid of such officials. 

Mr. Hixon cited an instance of an installation in a subur- 
ban town where the fixtures were furnished by a depart- 
ment store; the sockets were of an unapproved type and 
wiring was with dampproof office wires. 

Mr. Hallstone, of the Hallstone Electric Company, 
3rockton, Mass., believed there should be a different 
method of appointing municipal inspectors than that pre- 
vailing in Massachusetts. A shoe-store clerk is serving in 
that capacity in one town, doing his work evenings. At 
Taunton, Mass., the City Council refused to adopt the Na- 
tional Code as a result of popular objection to the rigid, 
but fair, inspection of the superintendent of the municipal 
light plant. At Stamford, Conn., it was announced, an 
order has just been put in effect which requires all in- 
stallations to be inspected. This will probably be under 
the direction of the buildings inspector. A member sug- 
gested that Bridgeport contractors get together and ap- 
point an inspector of their own, giving the matter publicity 
and working in harmony with the central station. 

L. L. Gaillard said the attempt had been made to get the 
Waterbury city government to provide an inspector, but 
the objection offered was “Why shouldn’t the insurance 
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interests do this work?” It was learned that such inspec- 
tion would not result in decreased insurance rates, and 
hence no action was taken. 

A. J. Hixon believed a well inspected community “has 
a kick coming” if it is not getting advantage of lower 
rates. We are paying too much for our insurance, due to 
loose methods in a part of the territory, he said. 

W. K. Tuohey praised the efficiency of the Springfield 
inspection department, where the National Code is re- 
garded as final authority and both life and fire hazard con- 
sidered. 





High-Power Searchlight Feature of New York 
Electrical Show. 


The New York Electrical Exposition and Motor Show, 
which opened in the Grand Central Palace, New York City, 
on October 11, closed its doors October 21, bringing to an 
end one of the most successful expositions ever held in that 
city. Among the many exhibits of things electrical, which 
included displays showing the use of electricity in war, in 
therapeutics, in the home and in the industries, perhaps that 
which attracted the most attention was a Sperry searchlight 
which was mounted on the roof of the building. This in- 
strument could be seen at a distance of about 50 miles, being 
rated at 1,280,000,000 candlepower. 

Among the exhibitors of interest to the electrical trade are 
the following: American X-Ray Equipment Company, An- 
derson Electric Car Company, Atlantic Electric Vehicle Com- 
pany, R. & L. Baker Company, Bell Electric Motor Company, 
Benjamin Electric Manufacturing Company, C. C. Bohn Elec- 
tric Company, Baker & Company, Campbell Electric Company, 
Century Electric Company, Consolidated Telegraph & Elec- 
tric Subway Company, Cooper Hewitt Electric Company, 
Duntley Products Sales Company, Eastman Machine Com- 
pany, Eck Dynamo & Motor Company, Edison Electric Ilumi- 
nating Company of Brooklyn, Thomas A. Edison, Inc., Edison 
Lamp Works, Edison Storage Battery Company, Electric Auto- 
mobile Selling Corporation, Electrical Merchandising, Electrical 
Refrigerating Company, ELectricaL REvIEW AND WESTERN 
Eectrictan, Electrical Testing Laboratories, Electrical World, 
Emerson Phonograph Company, Everyday Mechanics, Robert 
Findlay Manufacturing Company, Fox Electrical Corporation, 
Frantz Premier Company, General Electric Company, General 
Vehicle Company, Goulds Manufacturing Company, Habirshaw 
Electric Cable Company, Hamilton-Beach Manufacturing Com- 
pany, Wallace B. Hart, Hartt & Morison, Home Devices Cor- 
poration, Hoover Suction Sweeper, Hotpoint Electric Heating 
Company, Hurley Machine Company, Innovation Electric 
Company, Ivanhoe-Regent Works of General Electric Com- 
pany, Kinetic Engineering Company, Landers, Frary & Clark, 
Lux Manufacturing Company, Manhattan Electrical Supply 
Company, Metropolitan Engineering Company, Metropolitan 
Electrical Products Company, S. L. Moore & Sons Corpora- 
tion, National Lamp Works of General Electric Company, 
National Scale Company, New York Edison Company, New 
York Electrical School, New York and Queens Electric 
Light & Power Company, Ohio Company, Otis Elevator Com- 
pany, Philadelphia Storage Battery Company, Pittsburgh Elec- 
tric Specialties Company, Prometheus Electric Company, 
Regina Company, Reimers Manufacturing Company, Rose- 
Strauss Company, Shelton Electric Company, Steynis Ozone 
Company, Stransky Manufacturing Company, Telautograph 
Corporation, William Truswell & Sons, Tucker Agency, Tucker 
Electrical Construction Company, United Electric Light & 
Power Company, Universal Electric Welding Company, Uni- 
versal Winding Company, Victor Electric Corporation, Walker 
Vehicle Company, Ward Motor Vehicle Company, Waterbury 
Wallace Company, Western Electric Company, Westinghouse 
Electric & Manufacturing Company, Yonkers Electric Light & 

Power Company. A number of city, state and government 


exhibits were also made. 
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Edison Day—Incandescent-Lamp Anniversary 


October 21 Being Celebrated Throughout the Country —Im- 
portance of the Invention—An Interview With the Inventor 


of the invention of the electric incandescent lamp. 

To mark this milestone in electrical development the 

day is being celebrated fittingly throughout the country 

and as a special honor to the indomitable and courageous 

‘inventor of the lamp it is most appropriately designated as 
Edison Day. 

So rapid has been the development of all electrical ap- 


T ODAY, October 21, is the thirty-seventh anniversary 


plications since those pioneer days in 1879 that the value 
to the industry and to 
the public in general 
of the patient and 
painstaking work by 
Edison which led to 


his invention of the 
incandescent lamp is 


apt to be forgotten in 
the hurry of present- 
day activities. It is 
therefore especially 


appropriate that Edi- 
son Day be celebrated 
each year to recall for 
us the fundamental 
nature of his lamp in- 
vention, which soon 
brought about his fur- 
ther conception and 
development of the 
central- station  sys- 
tem. Through the in- 
candescent lamp and 
central-station service 
electricity has been 
placed at low cost at 
the disposal of even 
the humblest citizen 
and the way has been 
opened for the elec- 
trical era in which we 
now live. 

\long with our ap- 
preciation of the value 
of this invention on 
Edison Day we 
should also direct our 
special appreciation 
to the national value 
of Mr. Edison’s re- 
cent activities, both 
on the Naval Con- 





A representative of the ExecrricaL Review AND WESTERN 
ELECTRICIAN called on Mr. Edison a few days ago at Orange, 
N. J., and was ushered into his chemical laboratory where 
he found him busily engaged in the manipulation of vari- 
ous chemical experiments. Mr. Edison looked hale and 
hearty and was moving about with the alertness of a 
young man. 

Mr. Edison extended a dye-stained hand in cordial. greet- 
ing to the visitor, who offered his congratulations on the 
forthcoming _ thirty- 
seventh anniversary 
of the birth of the in- 
candescent lamp, and 
asked him if he found 
any time nowadays to 
work on lamps. 

“No,” said Mr. Edi- 
son, “I am a chemist 
now. Ever since the 
beginning of the war, 
I have been trying to 
help out American 
industries by furnish- 
ing some _ chemicals 
that were badly need- 
ed by the country,. 
and my ten chemical 
plants, together with 
the chemistry and 
technique of the disk 
phonograph plant and 
a few other things 
keep me pretty busy 
That does not pre- 
vent me from keep- 
ing track of the 
growth of the incan- 
descent - lamp busi- 
ness, which through 
the energies of the 
bunch of live-wires 
connected with it has 
grown to be simply 
marvelous.” _ 

Mr. Edison was 
asked what further de- 
velopments he could 
foresee in the incan- 
descent lamp. He re- 
plied: “That’s too 
hard a nut for me to 


sulting Board and his Recent Portrait of Thomas A. Edison in His Library in a Characteristic, Critical crack off-hand, but I 


work on the develop- 
ment of chemicals 
that are now in such great need in this country through 
the cessation of foreign importations. His versatility in 
being able to take up all kinds of problems as they come 
to the front and his readiness to undertake the solution 
especially of those that are of immediate vital importance 
to the nation are particularly commendable in these ab- 
normal times. ; 

We are therefore pleased to reproduce for our readers a 
recent and excellent photograph of Mr. Edison and to 
g&e an insight into his present activities. 








Study of One of His Famous Inventions—the Phonograph Record. 


don’t think the end 
of this development is 
in sight yet, and I would not be surprised to see a hun- 
dred or more standard lamps to the horsepower brought 
out yet.” 

The visitor expressed the hope that Mr. Edison would 
see many more anniversaries of October 21, to which he 
replied, “I am expecting to see fifteen or twenty more at 
any rate, and hopt a lot of the ‘old boys’ will trail along. 
Give them my best wishes.” 

The country at large and every electrical man in particulas 
hopes to see these expectations of Mr. Edison realized. 
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T Hydroelectric Plant Valua- 





Central Station Takes Out Group In- 
surance Policy.—The St. Joseph (Mo.) 
Light, Heat & Power Company has 
just written all of its employees for a 
group policy of $500,000. Each of the 
company’s 500 employees has taken out 
a policy for $1,000, 


NEWS 








tions Show Increase.—Assessed yal. 
uation of hydroelectric power com- 


M isce ] l aneous panies operating in Tennessee has 


been fixed-at $2,743,650 in the supple- 
mental assessment for 1916 by the 
Tennessee Railroad Commission. This 
is a large increase over the 1915 as- 


NOTES 











International Power Company Dis- 





solved.—Chancellor Walker, Trenton, 
N. J., has signed an order dissolving the International Power 
Company, and forfeiting its charter. The recent application 
of the Dominion Mining & Manufacturing Company for the 
restoration of the property of the company and discharge of 
receiver, has been denied, as no provision was made for the 
payment of the debts of the company. 

Electric Protective Company to Pay for Franchise Priv- 
- ilege.—The Supreme Court of the State of New York has 
handed down a decision holding that the Holmes Electric Pro- 
tective Company cannot legally operate its underground system 
in New York City without the special franchise it accepted in 
1914 under protest, and which carries a provision for a pay- 
ment to the city of a share of the annual profits. 

Record Telephone Contract.—The telephone contract 
signed for the Commodore Hotel, now in course of construc- 
tion at Forty-second Street and Lexington Avenue, New York 
City, is said to be the largest on record. It provides for 200 
trunk lines and 2,400 private stations, with 1,000,000 local 
messages a year. The installation will cost $50,000 and will 
require a force of 50 persons for its operation. 

New Street-Lighting System for Hoboken.—The new flam- 
ing are street-lighting system in the business section of 
Hoboken, N. J., was placed into regular service on Oc- 
tober 9. The formal inauguration was attended by a local 
celebration, continuing throughout the week. The _ in- 
stallation was made by the Public Service Electric Com- 
pany, which also supplies the service. 

Kansas City Jovians Initiate Large Class.—Seventy-five 
candidates were initiated into the Jovian Order at Kan- 
sas City, Mo., the evening. of October 4, making a total 
of 140 added in the four rejuvenations of the Kansas City 
Jovians the past year. The results were accomplished 
through careful organization of the membership campaign. 
A. P. Denton, First Tribune, was in charge of the mem- 
bership work of the recent rejuvenation; J. D. Todd, Sec- 
ond Tribune, handled the program and entertainment, and 
P. L. Lewis, Statesman for Missouri, assisted in the cam- 
paign. There are now 350 Jovians in Kansas City. 

Louisville Jovian League Incorporates.—According to the 
plan decided on at the last meeting of the Jovian League 
of Louisville, Ky., officers of the League have filed articles 
of incorporation. No capital stock is provided for and the 
purpose is not to accumulate funds. The incorporators 
are: Frank H. Miller, president of the League and super- 
intendent of motive power of the Louisville- Railway Com- 
pany; Paul Tafel, of the Tafel Electric Company; P. S. 
Pogue, general manager of the Louisville Home Telephone 
Company; Robert Montgomery, commercial manager of 
the Louisville Gas & Electric Company, and James Clark, 
Jr., president of the James Clark, Jr., Electric Company. 

Dedication of the Ceramic Engineering Building of the 
University of Illinois—The new ceramic engineering build- 
ing of the University of Illinois is to be formally dedicated 
on November 20 and 21. The occasion will be made one 
of great interest to the clay-workers of the country. It 
is expected that the exercises will be attended by many 
representatives of the architectural, structural, mining, geo- 
logical, chemical and manufacturing interests. In con- 
nection with the dedication exercises an industrial con- 
ference will be held, in which a number of topics of cur- 
rent interest to the ceramic engineer, clay-worker and man- 
ufacturer will be discussed by well known experts. 


sessment of the same companies, which 
amounted to $1,917,070. 

Jovians Rejuvenate at Dayton.—About 125 Jovians and 
guests attended a large dinner and rejuvennation of the or- 
der at Dayton, O., on October 2, at which 26 new mem- 
bers were initiated. W. S. McKee, president, presided and 
introduced a number of speakers, including Charles S. Hall, 
of the William Hall Electric Company; Prof. A. M. Wil- 
son, of the electrical engineering department of the Uni- 
versity of Cincinnati, and Thomas F. Kelly, of the Dayton 
Power & Light Company. 

Emergency Power for Railway Service.—The Public Serv- 
ice Commission for the First District, New York, has 
approved an agreement between the Interborough Rapid 
Transit Company and the Long Island Railroad Company 
providing for an interchange between the two companies 
of electric current to be used mainly for lighting purposes 
in the event of an emergency arising from the breaking 
down of a power plant in either system. The connection 
for the exchange of current is to be made at the Atlantic 
Avenue station of the First Subway in Brooklyn, and at 
the Flatbrush Avenue terminal of the Long Island Rail- 
road Company. The agreement stipulates that the inter- 
change of electrical energy shall be made in the form of 
direct current at a pressure of approximately 650 volts, 
and shall be charged by either company to the other at 
the rate of four cents per kilowatt-hour. 

Announcement of Issuance of N. E. L. A. Rate Book.—The 
National Electric Light Association has issued specimen 
pages of the “1916 N. E. L. A. Rate Book,” which will 
be completed later in the fall. The purpose of the book 
is to provide central-station companies a reference me- 
dium in which rates of other companies may be found. 
The first issue will contain the rates in all United States 
and Canadian cities of over 40,000 population, the book to 
ultimately include cities of over 10,000 population. An 
official description of standard rate forms will be given, 
together with name of each company and its rate corre- 
spondent, whether the plant is hydroelectric or steam and 
if power is purchased, population of city and territory sup- 
plied. Supplements will be issued quarterly to bring the 
annual book up to date. The subscription price has not 
yet been decided, but will not exceed $10. Subscriptions 
are being received by the Rate Research Committee, 29 
West Thirty-ninth Street, New York City. 

Triumph Achieved by Telegraphic News Service.—-The As- 
sociated Press, the great news distributing organization 
of the United States, achieved a notable triumph in re- 
porting the recent “world series.” General Manager Mel- 
ville E. Stone, of the Associated Press, had connected up 
the leased telegraph lines of his organization, amounting 
to 26.000 miles of wire, and placed an operator-reporter 
on the ballgrounds. Every dot and dash the latter sent 
out was received by an operator in the offices of 500 news- 
papers receiving Associated Press service. There was no 
relaying or delay of any sort. The instant a play was 
made on the ballgrounds it was telegraphed by the opera- 
tor-reporter along with this vast intelligence-distributing 
circuit and simultaneously recorded in newspaper offices 
on the Atlantic Coast, Gulf of Mexico, the. Pacific Coast, 
the borders of Canada, and in the leading cities in the 
United States, and bulletins and extras were promptly is* 
sued to the multitudes interested. 
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An Analysis of Electric Cooking—lIl 


A Comprehensive Discussion of the Development of the 
Art—Tabulation of Central-Station Electric Cooking Rates 


HE word “cooking” 
food, to make it eatable, preferably by ap- 
plying heat. Since this can be done in in- 

numerable different manners, and as the various kinds 

of food are unlimited, it can readily be understood, that 
it is almost an impossibility to establish complete 
and accurate costs. All that may be expected are re- 
ports of investigations made by various parties covering 
special conditions, so that the figures obtained may be used 
as a guide, in case similar circumstances should arise. 
Naturally, as electric cooking is still in its infancy, as the 





rates for electrical energy continuously change towards a, 


lower level and as the details of the designs for electric- 
cooking equipments have not as yet attained the perfection 
which is desirable, hardly any cost records of value are in 
Whatever has been reported is more or less 
incomplete and liable to lead to misunderstandings. 

In studying cost reports, principally the following difficul- 
ties were experienced: 


existence. 


Total Energy Consumed: Some reports state the energy 
for heating the food only, securing hot water and steam 
from some other source. Other reports include the heating 
of all water and steam required, and in one instance even 
the heating of the water for washing the dishes is not 


torgotten. 


Type of Equipment: In quite a number of cases the 
type of equipment is not stated, although the efficiency of 
ranges, individually heated cooking vessels and fireless 
cookers varies fully 20 per cent. 

Use of Energy for Other Purposes: Sometimes the re- 
ports fail to state that the energy consumed and registered 
by the meter is not only used for cooking, but also for 
other purposes, suchas lights, sad irons and fan motors in 
residences and motor driven machinery in large kitchens. 

Energy Consumed Not the Only Cost: A great many 
reports state the amount of energy consumed, as the only 
item entering into the cost, and neglect to consider any 
savings in food and help. 


Equipment Repairs: Not one of the reports investigated 
mentions the cost of the repairs, which undoubtedly are 
necessary to maintain the equipment in first-class operating 
condition. 







—Actual Energy Consumption—Other Miscellaneous Data 


By H. O. Swoboda 


Consulting Electrical Engineer 





is a general term for preparing 


TABLE NO. IX. ACTUAL ENERGY CONSUMPTION AND COSTS. 
Energy consumption in Domestic Cooking, United States and Canada. 





All these points have received special mention in the 
lines below, wherever possible. However, in case nothing 
is stated, then it should be borne in mind, that each coun- 
try has developed a standard practice of its own, which it is 
probably safe to apply to all incomplete reports. 

For the United States and Canada, for instance, it is 
pretty safe to assume that the hot water is supplied to the 
kitchen from the general hot-water system of the building 
or residence; in case steam is available, as in large mills 
or factories, it is very often used for cooking soups and 
vegetables and stewing meats alongside the electric roast- 
ing and baking oven and grill. The equipment usually 
consists of a range with baking and roasting ovens con- 
structed on the principle of fireless cookers, and in case one 
common meter is used for registering the entire electrical 
energy consumed on the premises, then there is probably 
no doubt that the amounts reported include either a few 
domestic electric appliances or motor-driven auxiliary ma- 
chinery. 

In England it seems to be customary to heat the water 
by special coke boilers; the cooking equipment in many 
cases resembles the ones in the United States. In some in- 
stances, however, it consists of individually heated vessels. 
As special cooking rates are granted separate meters are 
installed for cooking, eliminating in the reports pretty well 
the use of energy for other purposes. 

Germany has adopted the system of individually heated 
cooking vessels to a considerable extent, and heats the 
water electrically. As to the methods of charging for 
energy consumed most reports are silent, but it seems that 
one common meter is used for all requirements in connec- 
tion with a demand system. In studying the German re- 
ports, it also should be remembered that the evening meal 
in most cases consists of a “so-called” cold supper, for the 
preparation of which only little heat is required. As the 
German breakfast is also very light, it probably is very 
nearly correct, that the German reports cover only two 
warm meals per person per day, in place of three warm 
meals in the United States and England. : 

The figures compiled in the tables below cover a period 
of eight years (1908-1915) and are based on the statements 
and tests of a great many persons residing either in this 
country or in Europe, and who are well known in the art. 








Cooking Equipment, Ranges. 
Hot Water supplied from other sources. 























Energy Consumption kwh per household 
Place of Installation or name of No. of Persons per 
reporting person households household Monthly Daily REMARKS 

—_ Total | Per person per person ; 

Anaconda@........... rey i rey er per eeagere 0.97 

Cl eland. Le ae ee re 1911 1 8 226 28 0.93 Storage cooker range. 
Cl veland..... MASON, Se ae 1911 4 5 254 51 1.70 Storage cooker range. 
Great Falls... . 0.05.68. 1915 1 7 81 27 0.90 6 mo. av. incl. 1 iron. 
OG IIS iia cies nino eo tid kala aoe 1 7 79 26 0.90 9.mo. av. incl. i iron. 
Great Falls. . pan Mees a ae de 1 9 139 16 0.53 2 mo. av. incl. 1 iron. 
la. |. ROR 21 ERR: USEC ey ae lorena 1.12 

Salt Lake City. . he hace ...19158 1 6 198 33 1.10 

Salt OS SS Se 1 3 39 13 0.43 

Salt Lake City........ ree 1 3 63 21 0.70 

Salt Lake City.......... Se 1 3 70 14 0.47 

Salt Lake City...................1915 "Glee, RESON” CMR Cae Meer 0.87 

bang... CAREER Rents ion 1915 16 i ORO e Mi Capt 0.93 

ONE O55 ta ona cadres soe Se ee SE ee Sa my 0.88 

EE Re: EERE Re: Fahl EE hk lars 1.00 
A SRO si oie a 1 4-5 100 0.34 1.13 























Average Consumption per person per day: 0.98 kwh., or 0.33 kwh. per warm meal. 
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NO. X. ACTUAL ENERGY CONSUMPTION AND COSTS. 
Energy Consumption in Domestic Cooking, England. 














Hot water supplied from other sources. 


— coking Equipment, Ranges and individual cooking vessels. 
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Energy Consumption kwh per household 
No. of Persons per 
Name of reporting person households household Monthly Daily Remarks 
Total | Per person per person 
W. R. Cooper . 1908 1 3 66 22 0.74 3 mo. av. 
Craval ‘ ey Serer errr Ker nen ame! Seren ens ee 0.70 
o T. Morris .-1913 1 6 300 50 1.67 10 mo. av. 
. R. Cooper 1915 1 8-9 477 60 2.00 6 mo. av. winter. 
W. R. Cooper 1915 1 8-9 } 390 48 1.70 6 mo. av. summer. 








Cooking Equipment: 
Water heated electrically. 




















“Ave rage consumption per person per day: 


1.36 kwh, or 0.44 kwh per warm meal. 








Energy 





: Individually heated vessels. 





TABLE NO. XI. 
Consumption 








ACTUAL ENERGY CONSUMPTION AND COSTS. 
in Domestic Cooking, Germany and Switzerland. 























Energy Consumption kwh per household 






































Name of reporting person No. of Persons per Remarks 
households household Monthly Daily 
Total | Per person per person 
GERMANY 

Electra 1911 1 3 66 22 0.73 
Sinell 1911 iatvéneceuethedtesesdhadsersdeeaneunees 0.48 
Ritter 1911 ‘ 4 idouibibiadhesdiandaied 0.59 . 
Detmar 1911-12 1 5 ee GE GUIs « ccc ccaccwd 0.88 Indiv. vessels. 
Detmar 1911-12 1 5 No water but iron.......... 0.52 Indiv. vessels. 
Detmar 1911-12 1 5 Water and iron............. 0.99 Range cooking. 
Detmar 1911-12 1 5 No water but iron....... 0.63 Range cooking. 
Schulz 1914 1 4 ¢ 24.7 0.83 Indiv. vessels 7 mo. ay. 
Schulz 1914} 1 6 202 33.8 1.13 Indiv. vessels 18 mo. av. 
Schulz 1914) 1 6 134 22.3 0.74 Indiv. vessels 18 mo. av. 
Schulz 1914) 1 5 104 20.6 0.69 Indiv. vessels 18 mo. av 
Schulz 1914 1 5 118 23.6 0.79 Indiv. vessels 18 mo. av. 
Schulz 1914 1 4 71 17.7 0.59 Indiv. vessels 18 mo. av. 
Schulz 1914 1 3 52 17.4 0.58 Indiv. vessels 18 mo. av. 
Schulz 1914 1 3 77 25.6 0.85 Indiv. vessels 18 mo. av 
Schulz 1914 1 2 37 18.2 0.61 Indiv. vessels 18 mo. av 
Niewerth 1915) 1 5 Water and bath*........... 1.30 Indiv. vessels 18 mo. av 
Niewerth 1915 1 5 Water, no bath*............ 1.02 
Niewerth “1915 1 5 No Water, no bath*........ 0.60 








SWITZERLAND 








Average Monthly 


1915]| 


| 


| os - os . 0.67 





0.76, or 0.38 kwh-per 


warm meal. 





Average consumption per person per day: 








TABLE NO. XII. 





ACTUAL ENERGY CONSUMPTION AND COSTS. 
Bills for Electrical Energy for Domestic Cooking in the United States and Canada. 








Cooking Equipment: 
Hot water supplied from other sources 











Ranges. 









Name 


Buffalo 
Cleveland 
Cleveland 
Great Falls 
Great Falls 
Great Falls 


Salt Lake City 
Salt Lake City 


Salt Lake C ity 
Salt Lake City 


— 














Twin Falls, Pocatello. . 


Wildw ood. 


Canada 


*Rate: 




















or City or Country No. No. of Rate Mo. bill per Remarks 
households persons Cents per kwh. household 

1915 23-4“ * $ 2.41 1 to 4 mo. inc. light. 
1911 1 Ss 5 11.28 Storage cooker range. 
1911 4 5 5 12.70 Storage cooker range. 
1915} 1 7 3 2.42 6 mo. av. inc. one fron. 
1915} 1 | 7 3 2.35 9 mo. av. inc. one iron. 
1915 1 | 9 3 4.15 2 mo. av. inc. one iron. 
1915| 1 6 3 5.94 
1915) 1 3 3 1.17 
1915 1 3 3 1.99 
1915 all 5 3 2.10 
1915} ‘ 2% 3.89 Up to April 1, 1913. 
1915 26 3% 3.40 5 mo. av. 
1915) 1 ‘ 2.10 5 mo. av. 
1914 1 3 3.00 





7-5-1444 per kwh. 
Ave rage > monthly | bills for ele sctrical energy based on a rate of 3 cents per kwhr: 





$3.50. 











TABLE NO. XV. 





ACTUAL ENERGY CONSUMPTION AND COSTS. 
Comparison of Actual Costs of Fuel and Electric Domestic “ooking Based on Operations Extending Over One Year. 


































































W. Schulz 
oe F. Murphy J. T. Morris W. R. Coo Frankfurt on Main 
Description of items involved Ealing, E nalend, 1913 London, England, 1913 London, En land, 1915 Germany, 1914 
Cost per Person otal Cost otal Cost Total Cost *** 
Gas Elec. Gas Elec. Coal | Elec. Coal Elec. 
Cost of Food ..per year £ 10.75 9.75 122-0-0- 107-0-0 Not stated. Not stated. 
Cost of Fuel and Electric sity. 
Gas. incl. meter charges .per year £ 0.73* a FESS Cease: See eres eee eee 
Coal .per year £ ES EPRINTS 12-16-10 1-18-10 7 | Meee LS ee ee 
Wood ..per year £ 1-8-6 P . Mivewanvedacsctabeasqaavedased 0.33 
Oil PSS Harr ri Se Se Vere err ee ee 
Sweep _— UlUlU)lU Cee 0-11-0 | i) Sere Ces Serre 
Electricity for light and cooking incl. meter . 
charges > ererrerre 2.88 7-13-9 20-7-5 10-0-0 a Me PPererecerre. 9.63 
Coke for heating water. . ..per year £ aire: PRES 4! See ae GED. < Rivccvcddesdiccmenetess 
Total cost of fuel and elec................ £ 0.73 2.88 24-16-7 27-5-11 23-10-0 32-8-9 0 9.63 
Cost of help.. anh year £ Not stated. 44-9-11 31-14-10 Not stated. Not stated 
The use of electricity results in... . 9.7% add. cost. 13.4% saving. 38% add. cost. 14% add. cost. 





*Rate of gas: 


**Rate of electricity: 1d. 


2s. 6d. per 1000 cu. Te. 


per kwh. 


***T his cost is for a nosed of 29 days (same test as item 8 of Table XI): 


Rate for electricity: 10 pfenning per kwh. 
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Therefore, until more and better records are made, it seems 
to be safe to assume that the actual energy consumption 
in domestic cooking per person averages as follows: 

In the United States and Canada 1.00 kilowatt-hour per 
day, or 0.33 kilowatt-hour per meal. 

In England, 1.36 kilowatt-hours per day, or 0.44 kilowatt- 
hour per meal. 

In Germany and Switzerland, 0.76 kilowatt-hour per day, 
or 0.38 kilowatt-hour per meal. 








TABLE NO. XIII. 















































Actual Energy Consumption and Costs—Energy Consumed by 
7 Various Articles of Food. 
A. W. Schulz, 1912. 
Equipment: Individually heated cooking utensils. 
Qua! unt. Description of Food. Kw-hrs. 
30 cups of beef tea, boiled 0.570 
5 Ibs. potatoes, boiled 0.269 
1.65 Ibs. of fish, boiled 0.155 
0.22 lbs. of mutton chops, boiled... 0.112 
1.65 Ibs. of cauliflower, boiled 0.310 
eae £ <Q ee 0.549 
25 cups of coffee, boiled..................-...-....-0-----0-+- 0.460 
4 eggs, boiled. 0.040 
B. G. Detmar, 1910-11. 
Equipment: Individually eee : cooking utensils. 
8.3 ibs. of sauerkraut 2.5 lbs. of roast veal 
2.2 ibs. of smoked beef . : qts. of oe | 
4.4 lbs. of potatoes 1 lbs. of beef with bones 
4.0 gts. of soup with 1.1 Ibs. beef 3" 3 lbs. of potatoes 
4.0 gts. of dishwater Total: 1.300 
Total: 1.400 
2 large chickens 3.3 lbs. of po 
2.2 ibs. of fried potatoes 1.65 lbs. of Panes with bones 
2.0 gts. of water for soup 4.4 lbs. of potatoes for salad 
Total: 0.660 Total: 1.200 
3.3 ibs. of sauerkraut 
2.2 ibs. of boiled potatoes 
2.2 lbs. of smoked beef 
£.0 qts. of soup. 
Total: 1.000 
Cc. E. R. Ritter, 1909. 
Equipment: Individually heated cooking utensils. 
1.0 ats. < water from 46°- 4 chops 0.100 
San” We. sicscis SS ES SS ew yor 
4 cups Yo coffe 0.064 2.2 lbs. of veal with gravy....0.800 
1.0 qt. of soup. 210 3.3 lbs. of pork with gravy..0.900 
1.9 lbs. of fish .. .240 1 cake .350 
3.3 * 4. eer 0.320 6 eggs, soft 0.036 
1.3 lbs. of fried potatoes......0.150 medium hard.......................... 0.048 
1 he: ad of cauliflower.............. 0.350 hard 0.060 











The figures for the first two countries do not include 
water-heating, whereas, the figures for Germany and 
Switzerland do. As Detmar claims that the water-heating 
requires 0.36 kilowatt-hour per person per day, it can 
readily be seen that the actual cooking in Germany re- 
quires only 0.20 kilowatt-hour per person and meal, which 
is extremely low, if compared with the figures for the other 
countries. The last named gentleman, as well as Schulz, 
attribute this remarkable result to the use of individually 
heated cooking utensils in place of large and inefficient 
ranges. 

The consumption of electrical energy, in kilowatt-hours, 
per day or per person per meal, are, of course, valuable 
for the central-station engineer, who has to plan the ca- 
pacity of the power-house and the distribution system in 
accordance with the amount of the population which is to 
be supplied. These figures, however, mean little to the 
family which intends to purchase an electric range, and 
which naturally would like to know the approximate amount 
of the monthly bill which it is liable to incur. This infor- 
mation is furnished in Table XII, and shows that the aver- 
age bill is $3.50 per month for a rate of three cents per 
kilowatt-hour. In addition thereto, it may be stated, that 
in Billings, Mont., with 300 electric ranges, the lowest bill 
is about $1.50, and the highest about $5.00 per month, ex- 
cept for a few careless consumers, who use as much as 
$10. The bills for fully one-half of all these households 
are not more than $3.60 per month each. It is also inter- 
esting to know that the central-station company operating 
in Twin Falls, Idaho, guarantees that the largest amount 
consumed will not be more thah $4.80 per month for any 
household. 

In case 


it should become desirable to determine the 
energy consumption in preparing a certain food or a meal, 
Unfor- 


then the figures of Table XIII may be of interest. 
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tunately, they all refer to cooking with individually heated 
cooking utensils, and, therefore, have to be increased for 
range cooking in accordance with the information supplied 
in Table XIV, on the efficiency of the different a of 
cooking equipments. 








TABLE NO. XIV. MISCELLANEOUS DATA. 
Comparison of Efficiencies of Electric Ranges, Individually Heated 
Cooking Utensils and Fireless Cookers. 

G. Detmar, 1912. 
Food Cooking Equipment 
pre- ndiv. Fireless 
pared Range Utensils Cooker 
Energy consumption in kw.-hrs...... Al meals 6.7 6.0 5.4 
Saving over range in kw.-hours......for one 0.7 1 3 
Saving over range in per cent 10.4 19.4 
The tests extended over three days, one day for each equipment, 
and all three days with exactly the same cooking. 


Cooking munipapent 
ndiv. 








Range Utensil 

Energy consumption’ for heating 3 quarts of 

water in kwh 1.00 
Energy consumption for heating 1 quart of 

water in kwh on 0.55 
Time to heat 3 quarts of water, min........................ 41 28 
Time to heat 1 quart of water, min.......................... 19 13 
Efficiency of cooking equipment for 3 quarts...... 54% 78% 
Efficiency of cooking equipment for 1 quart........ 31% 88% 
Saving by using individual utensils for 3 quarts 48% 
Saving by using individual utensils for 1 quart.. 83% 


The smaller the quantity of food which is to be heated the 
larger the saving when using individually heated cooking utensils. 








The data presented so far are fairly complete, and per- 
mit to estimate the actual energy consumption and costs of 
domestic cooking reasonably accurate before an installa- 
tion is made. Efforts, however, to secure comparative costs 
for domestic cooking with gas or coal, on the one side, and 
electricity on the other, were not so successful. In the 
United States apparently no figures were published, and 
the English and German data compiled in this table are not 
sufficiently complete so that they are of real value in form- 
ing conclusions. 

Far more satisfactory reports exist about large kitchens, 
as can be seen from Tables XVI and XVII. 
ance with the same energy consumption for 

Restaurant kitchens (a la carte service) ranges from 0.95 
to 1.21 kilowatt-hours per meal 

For large kitchens, feeding large groups of persons at 
fixed hours, from 0.33 to 0.43 kilowatt-hours per meal. 

This consumption depends upon the help being familiar 
with the operation of electric kitchens and not wasting the 
electrical energy unnecessarily. That experienced help can 
work more economically, is clearly demonstrated by the re- 
sults of the Y. M. C. A. cafeteria in Table XVI, as the 
energy consumed during the first month of operation was 
fully 14 per cent larger than during the second month. It 
is also claimed that the energy consumption for the Texas 
in Table XVII, with skilled help, would not have been 
more than 1.25 kilowatt-hours per person per day, instead 
of 1.7 kilowatt-hours. Besides this, it is interesting to note 
that the Quaker cafeteria, in Sacramento, Cal., reports a 
saving of $90 per month in the meat bill on account of less 
shrinkage. 


In accord- 








TABLE NO. XVI. ania aed CONSUMPTION AND 
Restaurant Kitchens Serving Meals All Day. 
z. ae GA, 
Cafetaria 
Western City Quaker 
1913, Cafeteria, 


First Second Sacra- 














mo. of mo.of mento 
F — opera- Cal., 1916 
Description of items involved tion 
Output of kitchen in meals per month... 5250" 6271 about 20,000 
Water heated by Fuel Electricity 
Rate of electrical energy in cents per 
ees 3.00 3.00 1914 av. 
Total energy consumption in kwhrs. per 
month 1904 1964 Not stated 
Energy consumption in kwhrs. per meal....0. ee 0.314 0.623 
Cost of each meal in cents 1.09 0.95 1.21 
Saving in meat bill in dollars per month Not stated $90.00 








The accuracy with which the German reports are made 
can best be understood from the test in the kitchen of 
the cable works of the Siemens-Schuckert Corporation; the 
various foods consumed were carefully weighed and meas- 
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ured, showing that 4,382 meals served consisted on an av- 
erage of: 

0.30 quarts of soup 

0.45 pounds of meat 

0.17 pounds of vegetables 

0.34 pounds of potatoes 

0.043 quarts of milk 

0.34 quarts of coffee 


for each meal. 
The cost of operating large electric kitchens, compared 


with fuel-operated kitchens, is shown in Table XVIII and 
proves that money can be saved by using electrical energy. 
In Romano’s grill rooms in London, as can be seen from 








ACTUAL ENERGY CONSUMPTION AND 


COSTS. 
Actual Costs of Operating Large Kitchens with 
Fuel and Electricity. 


A. Romano’s Restaurant, London, 1913. 
Furnished by Messrs. Crompton & Co. 


“TABLE NO. XVIII. 


Comparison of 


Electric equipment: 
Old equipment: Gas and coke. 
Water heated and vegetables cooked in main restaurant by fuel 
heat. 
Time during which records were taken: 55 days for gas, 55 
days for electricity. 
£s4 
Cost of fuel and gas for 55 days at 4s per day...:................ 1ll- 0- 0 


Cost of electric energy for 55 days, 1,861 kwhrs. 
plus standing charges and meter rent..... 

Saving in energy by using electricity 

Revenue from fat at 8d per lb., recovered by electric cook- 





.1ll- 0- 0 





ing, lost in gas cooking. 
Total saving by using electricity in place ‘of gas.. -ll- §-11 
Cost of cooking with gas and coke for one year 73- 0- 0 
Revenue from cooking with electricity for one year 3- 6 
acrieasthdiesineiaiiipeiibaitioes 75- 3- 6 


Annual saving by cooking with electricity. 
In addition to this saving, the electric grill performed 40 to 50 
per cent more work than the old equipment and there was also a 
considerable saving in labor, meat and floor space, items which 
are not considered in the above figures. 
B. Siemens-Schuckert Cable Works, Berlin, 1913. 
Electric equipment: Furnished by Prometheus Co. 


Old equipment: Gas. 
Water heated with the old equipment by gas, with the new 
equipment by electricity. 
Time during which records were taken: Old equipment, 12 
months, 1910-1911; new equipment, 12 months. 1912-1913. 
Cost of gas, 1910-11, 14,518 cu. m. at 11 pfennig..............M: 1597.00 
Cost of electricity, 1912-13, 21,130 kwhrs., at 5 pfennig...M: 1056.50 
Saving in energy by using electricity...................................... M 40.50 
Cost per meal in pfennig, if cooked by gas. = 





Cost per meal in pfennig, if cooked by elec tricity.. : 
en ee ae 0.29=— 12% 

In addition to this saving, there must have been a reduction in 
the meat bill on account of the smaller shrinkage. These figures, 
however, are not reported. 








the Table XIX-B, the fat, which was lost in the gas grill 
and can be saved in the electric grill, more than offsets the 
entire cost of the electrical energy. In the case of the cable 
kitchen of the Siemens-Schuckert Corporation, in 
saving in energy of about 12 per cent is accom- 
not considering the saving in the meat bill, and 


works 
Berlin, a 
plished, 
possibly also in help. 
Miscellaneous Data. 

statements and figures presented 
without a doubt, that the art of electric cooking has 
made considerable progress, but at the same time give the 
impression that it may require many years before, with the 
gradual reduction of the rates for electrical energy, most 
will be done electrically. This 
and as the gas range 
so will the electric 


various so far, 


The 


show, 


cooking, if not all, 
however, is erroneous, 
superseded the coal range, 


of the 
assumption, 
practically 
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TABLE NO. XVII. 
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ENERGY CONSUMPTION AND COSTS. 
Large Kitchens Serving Large Groups of Persons at Fixed Hours. 
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range conquer and control the field of cooking within a 
comparatively short time, even though its cost of opera- 
tion may be somewhat higher for the time being than the 
cooking with gas. As broad as this claim may appear, 
there are so many reasons for its support that only the 
most important ones may be enumerated, as follows: 

The Ease of Fitting Electrical Heaters to Individual 
Cooking Utensils has resulted in a line of so-called ‘ ‘Dining 
Room Ware,” not only permitting the preparing of light 
meals on the dining room table, but also in the nursery and 
the sick room. The use of electric toaster stoves, coffee 
percolators, tea kettels, chafing dishes, milk warmers, hot 
plates and similar devices, has become so common in every 
day life that nobody would ever think of returning to gas 
or alcohol heated devices, as the convenience with which 
the electric utensils can be handled, and their almost in- 
stantaneous action by far outweighs high cost of electrical 
energy. 

The ease of fitting electrical heaters into a given space 
is also of decided advantage in the construction of elec- 
tric ranges. As there are no gases of combustion no chim- 
ney connections need be provided, and the space necessary 
in coal ranges for the burning coal and the ashes can 
either be omitted entirely or utilized for an additional bake 
oven or warming compartment. 

The Absolute Control of the Temperature, which is pos- 
sible, will probably result in a gradual revolution of the 
methods of cooking. When using coal or gas ranges but lit- 
tle attention is paid to the actual degree of heat in or on 
the oven, because it is almost impossible to maintain it uni- 
formly. Consequently a great deal of skill and time is 
required to watch the condition of the food constantly, to 
stir it and to change the position of the vessel continuously, 
in order to obtain satisfactory results. Automatic electric 
oven are now on the market, in which the temperature is 
accurately controlled, and the necessity of constant vigil- 
ance is removed. Therefore, once the temperature is 
known at which a certain food has to be prepared, an in- 
experienced person can hope to get uniformly good results 
without first passing through many failures and wasting 
much good material. Of course, an enormous amount of 
pioneer work is yet to be done before this state of condi- 
tions will be reached, as amongst other things, as Miss 
M. B. Van Arsdale, assistant professor of household arts 
at Columbia University, states, that it would be necessary 
for recipe books of the future not to read merely: “Bake 
until done in a moderate oven,” or “according to judgment,” 
but to furnish instead the “exact length of time and tem- 
perature.” That the first steps in this direction have already 
been taken can be seen from XIX, giving not only 
the most desirable temperatures for roasting, boiling, stew- 
ing, frying, frittering and baking in general, but also a 
number of data about roasting beef rare, medium rare and 
well done at different temperatures. 

The Superior Quality of the Food prepared in an electric 
range is the natural outcome of applying the proper tem- 
perature, in place of excessive heat, or oftentimes not suffi- 
Roasts will be found more tender, better 


Table 


cient heat. 














Berlin. 





Siemens-Schuckert Works, 























Description of items involved U.S. Battleship Texas, 1914. Administration Bldg., 1914 
oni Officer's Crew's Total Cooking | Auxili- Total _|Cable Works 
Sa. ee Galley Galley Bakery amount only aries® amount 1913 
“Average number of persons fed per day 162 553 715 715 3000 in four shifts. 200-300 
Water heated by Not stated.| Fuel. ceacudds Electricity Electricityh. 
Time, during which record was taken. 2 weeks trial trip. Five months One months 
Total energy cons. in kwhrs p. day ‘ ~ 556 182 1257 451 200 651 69 
Energy cons. in kwhrs. p. person p. day***. ‘a 2 1.0** 0.25 1.7* 0.312 0.118 St ee ; 
Energy cons. in kwhrs p. meal*** 1. 067 0.333 0.083 0.567 0.312 0.118 0.430 0.394 








*The help, not familiar with electric “cooking wasted considerable energy and the figures of 1.7 kwh. per person per day should drop to 1.25 kwh. 


or to 0 41: 3 x r meal per day. 


his figure is low, because some steam kettles are used in this kitchen. 


oeeThe number of meals per day on the 7 


exas were assumed as three per person and in the S. S. Administration Building as one per person. 


°The auxiliaries include warming closets, water baths and motor driven devices. 


°°4382 meals were served during the period of record taking (August, 1913.) 
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flavored, and, therefore, more enjoyable; other foods will be 
improved similarly, and, for instance, loaves of bread, baked 
in large bake ovens in quantity, will be absolutely uniform 
in quality. 

The Saving in Labor to the housewife as well as to the 
cook in large kitchens is material, although very often it 
cannot be expressed in dollars and cents. Due to the pos- 








TABLE NO. XIX. MISCELLANEOUS DATA. 
The Temperatures Applied in Cooking. 
A. Maude Lancaster, 1914. 
Proteids of food coagulate at 170° F. 
Carbohydrates of food gelatinize at from 140 to 190° F. 
Roasting requires at the start from 250 to 300° F. for from 5 to 
10 minutes; then the temperature shall be lowered to between 
212 and 190° F. 
Boiling requires about 180° F. 
Stewing requires from 180 to 200° F. 
Frying and frittering requires from 300 to 350° F. 
Baking requires from 350 to 400° F. 
The temperature of meat varies from 160° to 195° according 
to size. 
Gumaer, 1915. 
The temperature of the interior of rare roast beef varies from 


130 to 150° 
The temperature of the interior of medium rare beef varies from 
150 to 160° 
ri S temperature of the interior of well done beef varies from 
160 to 17 ° 


Effect of Oven Temperature on Time of Roasting Beef. 
(15 tests in all, 3 for each temperature.) 
Time of roasting in minutes 
at an oven temperature of 





Condition of meat 212° 248° 284° 320° 356° 
TT, ” 121 98 82 64 63 
ee es 169 126 102 84 86 
a ee 250 171 136 112 118 


The shortest time for roasting a rolled rib of beef is at a tem- 
perature of 320° F. 

The most economical temperature for roasting rare and medium 
rare beef is 212° F. 

The a pe temperature for roasting well done beef 
is 248° F. 

With a rate of 5 cents per kwhr., it is at least 2 cents cheaper 
to roast beef at 200° to 248° F., than at 356° F. 

At least one kwhr. can be saved by searing the roast on top of 
the range instead of heating the whole oven to 248° 

Baking of bread, cake and pastry requires oven temperatures 
of from 338° to 464° F. 

—— a” enna requires oven temperatures of from 392° 
to 464° A 

Baking of a small loaf of bread requires oven temperatures of 
from 356° to 464° F. 

B yo of sponge cake requires oven temperatures of from 

38° to 374° F. 





sibility of maintaining a uniform temperature as stated be- 
fore, the continuous watching of the food while being 
cooked is unnecessary, and the time thus saved can be de- 
voted to other matters. 

The Saving in Food on account of the proper control of 
the temperature is quite material. Not only is the possibil- 
ity of spoiling food altogether reduced to a minimum, but 
as can be seen from Table XX, there is a saving of ap- 
proximately 15 per cent in the shrinkage of meat. In other 
words, the purchases of meat can be reduced about 15 per 
cent without reducing the weight of the meat served. 





TABLE NO. XX. MISCELLANEOUS DATA. 
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The Low Rise in Temperature of the Surroundings, an- 
other advantage of cooking by electricity, is due to the 
high efficiency of electric equipment concentrating the heat 
where it is required and losing but little to the surround- 
ings. This is not only a matter of comfort, but of supreme 
importance in hot weather, especially in kitchens with lim- 
ited space, as, for instance, in small apartments, basement 
kitchens and ships. The tremendous advantage of electric 
over fuel kitchens in this respect can best be understood 
from the figures in Table XXI. Although the electrical 
equipment was not perfect the heat required by gas cooking 








TABLE NO. XXI. MISCELLANEOUS DATA. 
Efficiency of Electric Cooking. 
Comparison of Heat Units Required in Gas and Electric Cooking. 
Equipment: Electric range. 
Heat 
Gas* Electric** Saving 
Time Ap- Ap- Ap- 
in cu. prox. kw. prox. prox. Per 
Food cooked min, ft. B.t.u. hrs. B.t.u. B.t.u. cent 
lbs. of bread in oven........ 45 180 12,000 2.0 6,82€ 5,174 
leg of mutton, 1 small 
piece of beef, 2 York- 
shire puddings, 1 large 43 
rice pudding, 1 tin baked 
potatoes in oven................ 180 
apple rolls on top of 
II etricicunsosnipuicnndincsnanimaiceni 120 78 54,600 6.5 22,185 32,415 59 
Yorkshire puddings, 1 
rice pudding, 1 tin baked 


Lee | 


w 


bo 


potatoes in oven.............. 180 78 54,600 5.5 18,772 35,828 64 
7 Ibs. of bread, 6 buns, 1 

pastry .. 25 17,500 4.0 13,652 3,848 22 
12 Ibs. of beef in oven.. 76 53,200 5.9 26, 000 33,200 63 





NEY dis: sdobinncsceinteitasnicenGelinte 437 191,900 23.9 81,435 110,465 5§ 
* 1 cu. ft. of gas contained about 700 B. T. U. 


** The current consumption was high, as a ventilator was used 
to carry off the excess of heat, as the current could not be regu- 
lated closely. 








was more than double than that necessary for electric cook- 
ing and the entire excess was absorbed by the surroundings. 

Other advantages of electric cooking are increased clean- 
liness, improved sanitary conditions and less fire risk, any 
of which very often give the electric the preference ovet 
fuel cooking. 

Conclusion. 

The data collected in this paper are a clear evidence that 
the development of electric cooking has gained consider- 
able ground during the last ten years in the United States 
and Canada, as well as in Europe. As the public in gen- 
eral gradually commences to realize the possibilities and 
advantages of electric cooking, and as the central stations 
begin to understand the benefits resulting from selling elec- 
trical energy for cooking at special low rates, it is not 
very difficult to predict that the immediate future will see 
an enormous increase in the adoption of electrical energy 
for cooking. 


The Shrinkage of Meat. 



























































COAL GAS ELECTRICITY 
‘ ee : ; 

Reporting Party Description of Meat Weight Oz.| Shrinkage |Weight Oz.| Shrinkage |Weight Oz. | Shrinkage 
; Cook-}__in__ [Cosk- re thas Cook-}_in__ 

Raw] ed | Os. | % |Raw]| ed | Oz. | % |Raw] ed | Oz. | % 

ROAST BEEF 

Gromam. ...ccccceck@al 60, Ser eereeee eae each| 84 54 3U 5: oak Bag dex o4 | oo s 12.5 
ae 1915 11-Rolled ribs (4 coal, 7 elec.)............each] 68] 51 17] +25.0)...... ae 65 | 55%] 94e | 14.5 
4-Rolled ribs, high temp................. SE ER ma Vee Com AES wee 68 | 52 |16 | | 23.2 
Wilmhurst......0s. 191¢ 4-Sirloins (1 coal, 1 gas, 2 elec)...........each| 102 68 34 41.3) 50 38 12 24 89 | 79 {10 11.6 

4-Ribs (1 coal, 1 gas, 2 elec.)............. each| 87 60 27 31.0} 158 | 126 32 19 128 | 117 jill 8. 
TS rrr each} 64 | 45 SS ee ee ces a ORs pane Meraade 
Grant Hotel........1912 NE EEF OCTET ET FOP OET EOC LE LAE LEIE LEGION paatiietenetee 321 | 311 |10 3.1 
2: ere 1915 36-Third and fourth standing rib cuts, freed from bone, tightly rolled “Temp. 212°F. each..... 62 49 |13 20.5 
and secured with wooden skewes, six tests at each temperature. Temp. 248°F. each..... 61 48 |13 21.2 
Temp. 284°F. each...... 64 50 |14 21.4 
Temp. 320°F. each..... 56 42 |14 24.3 
Temp. 356°F. each..... 62 45 |17 26.8 
Temp. 392°F. each......!' 64 44 |20 31.0 





OTHER MEATS 

















Wilmhurst.........1913 RG 2.25%, a cicn od abo dC aw eee 00K 64 45 19 29.7] 132 96 36 27.3] 145 | 122 221 15.8 
SN EE ere” FA. a, RR aie PITRE ASE RORY 78 69 91] 11.5 
EES eee Loree Sees tenes SENS Te ey SECA! See CORe tee Gr. 168 | 144 24) 14.3 
SS ee rs an Se es ae Oe OR ee ees 160 | 151 | 9 5.6 
5-Legs of Pork. RAS SECM Ae oper SSSR Boe Te Soe eae A ey hy 192 | 147 |45 23.4 
Porkpies and EEE Ee SIS BR Se eee 176 | 132 |4 25.0 








Shrinkage of roast beef: Coal: 25-41% or 33% av. Gas: 19-24% or -2136% | av. ‘Electricity: 3-31% or 17% 


Shrinkage of mutton: Coal: 30%. Gas: 27%. Electricity: 16% 





Shrinkage of pork: Electricity: 14.3-23.4% or 18.8% av. for legs and 6% for ham. 





















































































































































































































































































































mit 








AMMA 


HL 


MUUDALAET AMAL 





TINUE 





UUUMAAL LEAL 






PPLATALAATUELLATNN 






PTT 






HTT TTT 








SHAULLULULUL 














SSH MUUNN ET NUAAEN LALLA 



































DUQLUONUNO as SERAULaa ALOU EAN 111 


UUNUUUTNTA AMAA 


ELECTRICAL REVIEW AND WESTERN 





ELECTRICIAN 








Abstracts of Illuminating 


Engineering 


Society Lectures 





eUerTe erty eve senna 





The Lighting of Offices, Stores and Shop Windows 


By NORMAN MACBETH 


[RIVING for economy has interfered with the 

best applications of illumination. The engi- 

neer should strive to give the best results re- 
gardless of the highest economy. Poor or insuf- 
ficient light is not really economical since it does 
not produce the best conditions for work or for 
comfort. The cost of office lighting is no greater 
than the cost for other conveniences, such as ice 
water or towels, that are taken as a matter of 
course, and the cost is entirely insignificant com- 
pared to the wages of employees. Too much at- 
tention has been given to the cost per square foot 
of floor area. This attitude is never taken in the 
case of the sale of electric energy for power, as 
the installation of insufficient capacity, producing 
a poor output, is never considered in such cases. 
The possibility of securing photographs, which 
through manipulation of exposure and printing 
give false ideas of illumination, requires caution in 


HE illuminants now used for car lighting 
are gas and electric incandescent lamps. 
For gas lighting, oil gas is preferred to coal 
gas, since it loses less of its illuminating value by 
Electric lighting systems are of 
three types: (1) head-end, (2) storage battery 
and (3) axle-driven generator. (1) Head-end 
equipment is located on the baggage car or loco- 
motive, a generator being driven by steam tur- 
bine. A storage battery is necessary for use when 
the locomotive is detached. This system gives 
high efficiency, but cars can only be supplied 
when connected in trains. (2) With a storage 
battery on each car, having sufficient capacity for 
a trip, charging is done at stationary plants and 
no regulator is required. The disadvantage of this 
method is the time during which cars must lie 
idle for charging. (3) With an axle-driven sys- 
tem, a storage battery must be supplied to provide 
current when the car is at rest. Regulating ap- 
paratus takes care of the polarity and proper gen- 
erator voltage. This system is the most used in 
this country and will probably continue so. With 
it a car can go into any territory and need not 
lay over for charging. 

Car illumination is limited by the necessary 
construction features. Car ceilings are not very 
suitable for indirect illumination and the location 
of units is limited mainly to the ceiling. It is im- 
practical to have the light sources entirely out of 
view. The motion of the car requires higher in- 
tensity for good seeing than would be necessary if 
stationary. Heretofore utility has been largely 
sacrificed to appearance. In passenger coaches 


compression. 


Railway Car Lighting 


By GEORGE H. HULSE 


accepting such evidence. The use of portable 
lamps is usually undesirable on account of the 
possibility of glare and poor conditions of illum- 
ination. Most so-called semi-indirect units are 
really direct units giving poor distribution and 
poor efficiency. 

3are lamps should be avoided in show windows. 
If the ends of a window are properly lighted, the 
middle will take care of itself. Uniform intensity 
throughout a window should not be aimed at, as 
it usually results in too high intensity in the middle. 
Shadows on the front of the trim should be avoided, 
although some effect of relief is necessary. Mir- 
rored backs for windows are usually undesirable. 
Where a shop has two lighted show windows with 
a doorway between, it is unnecessary to place a 
lamp over the latter. The contractor and the cen- 
tral station should be careful to plan proper illumi- 
nation for their own windows. 





light is required principally for reading and illum- 
ination should be planned for a 45-degree plane. 
Units may be placed along the center line of the 
ceiling or a row may be along each side. Good 
results may be obtained with either arrangement, 
but the row in the center requires fewer units and 
less wiring and maintenance cost. A 400-lumen 
unit placed six feet apart will furnish 2.5 foot- 
candles on the reading plane. Depreciation in 
service must be considered, but maintenance is 
usually better on cars than in most other places. 
The most satisfactory system is direct lighting, 
using a prismatic reflector or light-density opal 
globe. ; 

Dining cars require high illumination on tables 
as well as generally. It is provided by center- 
deck fixtures supplemented by a unit over each 
table. For sleeping cars and parlor cars, etc., 
special requirements must be considered. Postal 
cars require higher illumination than others on 
both horizontal and vertical planes. Necessary 
intensities vary from 1.6 to 3.75 foot-candles for 
minimum initial values and 40 per cent is allowed 
for deterioration. 

Street and interurban cars have been largely 
neglected and the lamps are seldom shielded. 3.75 
foot-candles at normal voltage is considered good 
practice, but the variation in voltage frequently 
makes the illumination unsatisfactory. 

Test figures were given for various types of re- 
flectors. Fixtures must be removable for clean- 
ing in shops, must be suited to the finish of the 
car, should be simple and have the parts easily 
accessible. 
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Sign Lighting 


By L. G. SHEPARD 


LECTRIC signs began to be used about 1880. 
The largest ever built was erected on the 
Brooklyn Bridge in 1899 with letters 50 feet 

high, the strokes being four feet wide. Over 
8,000 lamps were used with a 12-inch spacing. 
Five lamps were connected in series on 550 volts. 
The sign read, “WELCOME DEWEY.” 

The details of design of roof signs were taken 
up and illustrated. Spacing on four-inch centers 
is recommended and the most popular size of lamp 
is the 10-watt lamp, although other sizes up to 
25 watts are used. Colored hoods or caps are 
more satisfactory than dipped lamps to get color 
effects. Flashing mechanisms are usually motor- 
driven and are a very important part of the sign. 
Continuous running borders are less expensive 
than sky-rocket or writing effects. Proper main- 
tenance, including cleaning and relamping, is very 
important. Sidewalk signs need great attention 
to details and are available in a greater variety of 
designs. Lamps flush with the face of the sign 
may be satisfactory when only the outline is de- 
sired, but are not useful for lighting the face of 


the sign. Different types of signs were then de- 
scribed, including the changeable-letter sign, the 
motograph and miniature-letter sign. The flood 
lighting of signs # more suitable for solid signs 
than for skeleton signs. 

The engineering features of signs have under- 
gone considerable change with successive devel- 
opments in electric lamps. The series-multiple 
wiring, in large use at one time, had several dis- 
advantages, as was also the case with the straight 
series system. Now that small lamps are avail- 
able at standard voltages, these systems have 
been abandoned. For legibility the size of letters 
should be proportionate to the distance at which 
they are to be viewed, and the proper proportion 
of dimensions is important. Where signs are 
numerous other lighting upon the street becomes 
unnecessary. 

Ordinances forbidding signs which are danger- 
ous or which are too large are proper and care 
should be taken that signs are properly hung. 
Signs have a wonderfully enlivening and bright- 
ening influence upon a community. 


Light Projection 


By E. J. EDWARDS* 


Y projection is meant the redirection of light 
B within a small solid angle. The apparatus 
may consist of opaque reflectors or a system 
of lenses, or both may be combined in one device. 
Silvered-glass mirrors have a reflecting power of 
about 85 per cent; aluminum about 60 per cent; 
and nickel-plated brass about 55 per cent. Alum- 
inum has the advantage that it can be repolished. 
Lenses absorb from 10 to 15 per cent or even 
more. The principal applications are in head- 
lights, searchlights, projectors and railroad sig- 
nals. 

There are probably over 3,000,000 headlights 
used in the United States. The electric lamp with 
coiled filament has displaced oil and acetylene. 
Glare is an important consideration and has been 
controlled by legislation in many places. It may 
be reduced by diffusing the light or limiting the 
angle of the beam. The best solution of the prob- 
lem seems to be to eliminate the light flux above 
the horizontal by tilting the lamp downward. 
Another method is to shield the upper half of the 
field, displacing the lamp back of the focus, or 
to shield the lower half and displace the lamp in 
front of the focus. If the lamp is left in the focus 
of the reflector, shielding does no good and re- 
duces efficiency. Magnetite arcs are preferred 
for electric railway headlights where direct cur- 
rent is available. For railroad locomotive head- 
lights, the choice depends upon the kind of sig- 
nals, number of tracks and other conditions. Test 
curves were given. Gas-filled tungsten lamps 


*Presented by H. H. Magdsick. 


with mirrored-glass reflectors can meet all re- 
quirements. 

Searchlights are used principally by the army 
and navy, the 36-inch size being standard for the 
latter, while the 60-inch size is used for land forti- 
fications. Louvers or an iris diaphram may be 
used for signaling. High current-density and 
electrodes of small diameter are desirable in the 
arc lamp. For a 36-inch lamp a positive electrode 
1.25 inches in diameter and a negative electrode 
0.5 inch in diameter are recommended. A bright- 
ness of 320,000 candlepower per square inch is 
attained in the Sperry searchlight. 

Flood lighting has been done by arc lamps, but 
has been greatly stimulated by the availability of 
concentrated-filament tungsten lamps. Reflectors 
for this purpose have angles of opening from 6 to 
30 degrees. Some scattered light is not objection- 
able in this application and hence the design of 
reflectors is not difficult. The desirable intensi- 
ties depend upon the nature of the surfaces illum- 
inated. Color can be used to advantage in supple- 
menting flood lighting in many cases. 

Lighthouses are not for the purpose of illum- 
inating other objects, but to provide marks for 
orientation. Metallic reflectors are no longer 
used, having been replaced by lens systems, which 
give remarkable control of the light. The prin- 
cipal considerations are reliability, simplicity and 
low cost of operation. Oil is generally used as an 
illuminant, owing to the unavailability of electric 
current. For flashing lights the lens is rotated 

about the source. 


= UIVUUUUGRLEUU Us eecencenesneneenerc eater eseancan ssa aaaectascgetcanceentecesacetnnangeannsnsnenseeeenesesesc settee cvnsscettnitiatatauineeseavaesuaevencceiveevesusuverievgvniavereevceeeriavecaeenven 






719 


DTT ML nu 








TT 





DO TTT TTT TTT TTT TER TSE ETAL TUPLE TOOT TTT 


al 






















































ELECTRICAL REVIEW 





AND WESTERN ELECTRICIAN 














Vol. 69—No., 17 











MISIOUNUANEUNALANNNONDEAEALACAEA OLED ST EAED EDEN Una eNN EET AEA 





COMMERCIAL PRACTICE 














A Tet 


Large Power Sales by Central Stations. 


Among the important papers read at the power session of 
the convention of the New England Section, N. E. L. A., at 
Pittsfield, Mass., this week, was one by David Elwell, electrical 
engineer with Lockwood, Greene & Company, Boston, Mass., 
on the “Use of Central-Station Power by Large Users.” 

The writer pointed out that electricity, in common with 
every other development in industry, has been going through 


Http tty 
oe 


+ 


+ 
| 

+ 

+ 

+ 

. 

+ 

+ 
++ 
+ 


T+ +H tet = 
> +++ + + ++ 
ttt ttt tt pte te 
janauat + 

TTT TT 

quneanay 

+--+ t+ e+ 

tH tp bp ee 

t+ + $+ 


yt +++ 


+ pe tty 
+++ 





Chart Showing Relation Between Fixed and Operating Costs. 


an evolutionary process. First undertaken by individuals for 
private use, the electricity-producing plant has grown into a 
centralized large-scale industry producing for a number of 
varied uses, to the economy and benefit of the public gen- 
erally. 

There are many private lighting plants, said Mr. Elwell, that 
have been shut down for sound economic reasons long before 
they were worn out. Plants operated for lighting alone, a 
part of each day, have been generally superseded by purchased 
energy, but it is taking longer to work out the universal use 
of large-bulk energy by manufacturers. 

“For demands up to about 200 kilowatts, the cost of privately 
generated power so exceeds that of purchased power at 
equitable rates that there is no chance for argument against 
the latter,” said the speaker. This, of course, apart from 
instances where there is unfailing water power, and cases 
where steam is required for important processes. 

. 


New-Business Methods, Policies, Rates and Kindred Central- 
Station Matters for the Man Engaged in Selling Electricity 





“Studies of the cost of purchased and privately generated 
electric power for industrial plants of good size, made by the 
concern with which I am associated, indicate that power rates 
are often based on the private plant’s probable power cost, 
rather than the central station’s,” asserted Mr. Elwell. 

“I believe that, based on the actual costs of central-station 
energy, they can sell it at a profit cheaper than the private in- 
dustrial plant can make it. I believe central stations can make 
a large-power rate that proper analysis on the manufacturer’s 
part will show is generally wise to accept. The part that the 
central-station manager should play in the evolution of the 
science is to hasten the day of almost universal central-sta- 
tion service, by quoting large-power rates which will make it 
no object for the manufacturer to seek his power elsewhere. 

“The reasons why the central station is able to sell power 
at a profit at less than private costs are wholly a matter of 
economics—namely, lower fixed and operating charges. The 
central station has the advantage of lower steam consumption 
and less labor cost per kilowatt.” 

The superior economy of the larger over the smaller units 
were graphically shown by a chart which gave the steam con- 
sumption of 150-pound-pressure turbogenerators of 100 to 
200 kilowatts as about 24 pounds per kilowatt-hour, this figure 
falling to 20 pounds for units of 250 kilowatts, 18.5 for 400 
kilowatts, 16.5 pounds for 1,000, 16.1 pounds for 2,000; while 
for 175 pounds pressure with 125 degrees superheat, the figures 
were as follows: 1,000 kilowatts, 14.5 pounds; 1,500 kilowatts, 
14.2 pounds; 2,000 kilowatts, 14 pounds; 3,000, 13.6 pounds; 
5,000, 12.9 pounds; 7,000, 12.6 pounds; 10,000, 12.3 pounds. It 
was pointed out that H. G. Stott expects to get a kilowatt-hour 
for 10.5 pounds of steam, from 70,000-kilowatt units used for 
traction purposes in New York. 

The paper pointed out that labor costs per unit of output 
are obviously much less for central-station than for private 
plants. There is not much more to take an attendant’s time 
on a large turbine than a small one, and the crew has to be 
increased very little as the number of generating units is in- 
creased. Coal, too, may be bought cheaper in larger quanti- 
ties. Administrative charges are less, proportionately, for a 
central station than for an isolated plant connected with a 
factory, and it costs less properly to supervise a large private 
power plant than not to do so. Central stations can economic- 
ally utilize all the efficiency helps—conveying machinery, econ- 
omizers, superheaters, etc., but few private plants would be 
warranted in making the outlay. On the matter of fixed 
charges, the central station’s unit costs are less (1) because 
the less cost per kilowatt of plant, and (2) because of 24- 
hour operation and the diversity of service. 

The paper was accompanied with charts which indicated the 
decreasing kilowatt cost of plants as capacity is increased; the 
cost of individual turbo sets in the ratio of size; and the costs 
per kilowatt-hour with varying load-factors, for a typical 


plant. 

The plant cost ranges from $150 per kilowatt, for one of 
2,500, down to about $50 for 5,000; $49 per kilowatt for 10,000; 
$30 for 50,000, and $28 for 100,000 kilowatts. Costs of seis 
range from about $30 per kilowatt for units of 200 kilowatts, 
to $8 for units of 6,000 to 8,000 kilowatts. 

The chart showing the relation between fixed costs and op- 
erating costs with varying load-factors is given herewith. It 
shows forcibly the value of high load-factor. 
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Use of Electric Vehicles in Laundry Service 


A Detailed Comparison of Electric and Horse-Drawn Vehicles for 
Delivery and Collection, With Cost Data, Offers Conclusive Proof 


{AT the satisfactory performance of the electric com- 


mercial vehicle in laundry service is being appre- 
cited is attested by the fact that in the last few years 
a number of laundry concerns have installed the nucleus of 
what will probably prove to be large and exclusive electric 


vehicle fleets. Electric commercial vehicles, after protracted 
tests, have solved the collection and delivery problems of 
laundries. The following excerpts from a paper presented 
by Henry Sieminski, manager of the Brunswick Laundry, 
Jersey City, N. J., before the convention of the National 
Laundrymen’s Association of America in the early part of 
October, demonstrates the superiority of the electric com- 
mercial vehicle for laundry service. When it is realized 
that there is a probability of thousands of electric vehicles 
being used in this industry the significance of the develop- 
ment becomes more apparent. 

The collection and delivery of laundry, or the service end 
of the business, is as important as the quality of the work 
which any plant may turn out. The quality of the work, 
no matter how superior it may be, is of little value to the 
customer, unless the soiled laundry is collected and the 
laundered material delivered on time and in good condition. 
To accomplish this one must have a system of collection 
and delivery to satisfy these demands. 

About four years ago, after having had some 12 years of 
the usual experiences with the horse-drawn and gasoline 
delivery wagons, with their attendant high cost and com- 
paratively unsatisfactory operation, and having had the op- 
portunity to study and partially appreciate the efficiency 
of electric commercial vehicle operation in many other lines 
of business, I decided to experiment with a few electric 
vehicles for the collection and delivery of the material 
handled by the Brunswick Laundry. After four years’ use 
of the electrics, during which time careful and complete cost 
accounting records were maintained, I can more thoroughly 
appreciate why most of the large commercial fleets, such as 
those of department stores, express companies, bakeries, 
etc., are chiefly composed of electric vehicles. 

\s soon as the all-around efficiency of the vehicle is re- 
alized by the laundry industry, I am convinced that most 
laundries will use the electric, well-nigh to the exclusion 
of all other means of collection and delivery. I am able 
to cite facts and figures which I believe will convince even 
the most skeptical that the claims put forth on behalf of 
the electric vehicle are reasonable and conservative. 

The daily load average of the Brunswick Laundry is ap- 
proximately 1,500 pounds, and at least 65 horses are neces- 
sary to do this work, allowing for emergencies. During the 
time we were using horse-drawn wagons it was often im- 
possible to give our patrons good service. This was par- 
ticularly true in the winter, when the horses were incapable 
of covering their usual routes because of the severe weather 
and the icy streets. Added to this was the extra loss of 
time occasioned by the necessity of sending the ‘horses to 
the blacksmith to be sharpshod. Even with the greatest 
precautions accidents were bound to happen on the slippery 
streets, and especially on the steep grades, all of which was 
not only a loss to us financially, and a detriment to our 
service, but also inhumane. 

Under the same conditions the electric quickly proves its 
worth. Thirty-three electric vehicles are sufficient to re- 
place the 65 horses, and during inclement weather the only 

extra preparation necessary is the addition of chains, and 


of the Superiority of the Electric Vehicle in This Class of Service 


each driver can equip his car with non-skid chains in 15 
minutes. Last winter, during the unusually severe weather, 
it was possible to make all collections on time, much to 
the surprise of many patrons, who were being inconveni- 
enced by continued delays in milk and grocery deliveries, 
wherein electric vehicles were not employed. In fact, I 
may say that the electric is so dependable that our custom- 
ers can always expect deliveries at a definite time each week 
within 15 minutes of the hour. 

In electrifying our delivery service we were not obliged 
to discharge our former drivers and engage experienced 
chauffeurs, as the simplicity of the electric enabled the men 
who had been driving the horses to learn to operate the 
new vehicles very successfully in a few hours. This saved 
us expense and inconvenience, as there is a distinct advan- 
tage in employing men who are familiar with your patrons 
and routes as well as your policies. 

The comparative operating cost and upkeep of the elec- 
tric vehicle and the horse are as interesting as the facts 
concerning the dependability of each. Figures for the com- 
parative investment follow: 








INVESTMENT FOR HORSE-DRAWN EQUIPMENT. 


One wagon ............ dae ...$ 400.00 
SI TID cccssieretsestininnsinnins 500.00 




















Two sets of harness ee 90.00 
,, 2 NRO SN REESE Renamer see eee Tn eec. SAM eee 14.00 
iii cccnidnsninsusincbinciunsaivaniinaiensstins 10.00 
SE GIN inrtisinesenscinincknsnesevitigntnddemsehinhivuten concueansbnticlensscinniodlsciniarnates 1.00 
ITT TANNIN Sirasentindcierinsticseecncasones 500.00 

Total $1,515.00 
Investment for electric delivery car, complete........................ $2,500.00 








The extra investment necessary for the electric car is, 
therefore, approximately $1,000. But the initial cost is not 
the only thing to be considered. The following figures fur- 
nish conclusive evidence of the economy in the operating 
cost of the electric: 








MONTHLY COST OF 65 HORSES AND WAGONS. 
































Monthly feed bill, at $17 per horse $1,105.00 
a a ee 240.00 
I Me aeeiitinincctancsacteninbiciceesttelaseniincivaneansintsaisssnisshtnntnnissiasiiseenei 60.00 
One wagon-washer and helpevt........................- 100.00 
|. 7 162.50 
Harness bills, at fifty cents per horse 32.50 
A 13.00 
Total $1,713.00 
MONTHLY COST OF ONE ELECTRIC DELIVERY CAR. 
Six per cent interest on $1,000 per month......W....... $ 5.00 
Electrical energy, at sixteen cents per day............ — 60 
Night mechanic, per car. ba 3.00 
i PD ff eee 3.00 
Washman and helper..... 4.00 
pF a 10.00 
Total $29. 
Total for 33 cars $957.00 











The depreciation of the car is not included in these figures, 
but this is balanced by the depreciation of the horses, wag- 
ons, harness, etc. Thus the electric shows a saving of over 
40 per cent. 

The electrics of the Brunswick Laundry average 25 miles 
per day, visiting all the outlying suburban districts. Some 
of the best drivers deliver as many as 900 bundles per week, 
and make an average of 32 miles per day. At an average 
of 25 miles per day and an energy cost of $4 per month, 
the energy cost per mile is about six-tenths of a cent. On 
this basis, figuring 900 bundles delivered per week, the en- 
ergy cost of each bundle delivered is about 1/100 of a cent. 
In other words, the energy consumed in delivering 100 
bundles costs about one cent. 
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As for repair bills, I find that they are a negligible quan- 
tity in electric-vehicle operation. We have a system which 
enables us to keep our cars in the best condition possible 
and which eliminates blacksmith’s bills. Every week one 
of our electrics is taken down, carefully looked over, cleaned 
and put in first-class order. Thus every 33 weeks each car 
goes through a thorough overhauling, and as this work 
is done by our men in their spare time no additional labor 
is required. The vehicles never show any particular wear, 
except possibly the driving chains. 

The average life of the tires on thé gasoline cars which 
we have used for long hauls is about three to four months, 
while those on our electric vehicles last from a year and a 
half to two years. This is not only a considerable saving in 
the cost of tires, but is reflected in another direction. A 
gas car that is hard on tires generally depreciates rapidly, 
as the vibration affects the body and engine also. The 
smooth-running electric car eliminates the jerking and spin- 
ning of the wheels in starting, and is much less affected by 
vibration. ; 

The advertising value of the electric must also be con- 
sidered. As compared with a horse-drawn delivery wagon 
or gasoline car, the electric has the distinct advantage of 
being clean and odorless, and is almost noiseless. The 
cleanliness is an especially important feature in laundry 
work. 

The safety element of the electric should be mentioned. 
Collisions are very rare things with these cars, even in 
congested traffic, as they are started and stopped so easily. 
Our cars are geared for a maximum speed of 10 miles per 
hour, which I consider sufficient for any heavy vehicle run- 
ning through the city streets. 

In purchasing electric cars for laundry service, as for any 
work, the load must be considered, and a vehicle of suitable 
size and capacity should be chosen. The bodies of the de- 
livery cars which the Brunswick Laundry uses are 4.5 by 5 
by 7 feet behind the driver’s seat. , 

Since we have been operating the electric delivery cars 
our business has more than doubled itself, and while I do 
not credit this entire growth to the electric I believe the im- 
proved service made possible, the attractively painted, 
silent, clean car, and the neat appearance of our drivers have 
all played large parts in gaining new customers. 

The Brunswick Laundry has collected, washed, ironed 
and delivered an output of bundle work amounting to $30,- 
000 at an expense as follows: 








Gasoline and oil (four gas cars) 
Electric bill (power)............................ 
Electric bill (light)... - 
Gas conteneanite ssoanepieamtpanieaniamnimastatiniaes 


Total . 













If you will compare this bill with the monthly feed bill 
of $1,105 for the horses, you will find an interesting propor- 
tion. 

The item of $27.61 for electricity used for power repre- 
sents the amount allowed monthly for breakdown service. 
The Public Service Electric Company furnishes this energy, 
and it is as important to the laundry as insurance, as it 
makes it possible to meet any emergency and is regularly 
made use of on Saturday afternoons in the rush hours of 
finishing the week’s work. 

Our laundry now operates only machines which are mo- 
tor-driven directly, 80 horsepower being utilized, which is 
a saving of one-third over the old method of employing 
steam drive and belt transmission. A further saving of 
about $120 per month has been made by substituting elec- 


tricity for ironing. Thus every possible use of electricity 


is employed, not only in the interior operations of the laun- 
dry, but in the collection and delivery service. 
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COMMERCIAL VALUE OF SUBURBAN STREET 
LIGHTING. 
By G. W. Hubley.’ 

Much has been written on the subject of exterior illumina- 
tion as applied to the lighting of streets of municipalities 
and there is also little left to be said on the subject as regards 
street lighting for the downtown or business districts, where 
the traffic is congested and large buildings predominate, but 
the writer desires to emphasize the importance of exterior 
lighting as applied to suburban or outlying districts of a 
city, and even to the street lighting for suburban communi- 
ties. 

It is believed that a well lighted street or roadway will prove 
of great commercial value to the adjacent community and 
property holders, and even in a district without dense popu- 
lation, a well-lighted street or roadway will pave the way 
to enhance the value of property and attract people to the 
district that otherwise (if not for its lighting) might remain 
dormant. 

Therefore, good lighting for streets and roadways of oui- 
lying or suburban districts of a city or town has a commercial 
value as an advertising medium. 

This aspect of lighting has been appreciated by some of 
the most wide-awake and progressive real estate dealers, and 
it is not infrequent to note large subdivisions that are 
lighted along its proposed roadways long in advance of the 
actual sale and occupancy of the property by residents. Fur- 
thermore, it is more frequently to be noted that special light- 
ing on large tracts of property for sale is simply for the 
purpose of advertising and attracting the attention of pos- 
sible prospective customers, therefore, it must be admitted 
that suburban street lighting has its commercial value. 

Lighting for suburban streets does not require high intensity 
of illumination, but rather uniformity of lighting of low 
intensity of an average value not to exceed 0.05 foot-candles, 
and for this purpose lamps of small size should be used 
with close spacing. 

Not only does lighting of streets and roadways add com- 
mercial value to suburban property, but it also insures safety 
to the residents and others, and is an insurance against ac- 
cidents and affords the equivalent of police patrol, as it has 
been recognized by municipal authorities that where good 
lighting exists, crime is eliminated. Hence the general prac- 
tice in vogue of lighting of the alleyways and other isolated 
parts of large cities. 





Premium Offer in House-wiring Campaign 
Brings Results. 


The free electric iron inducement for house-wiring con- 
tracts offered in the Louisville Gas & Electric Company’s cam- 
paign has been successful in that city and during the four or 
five weeks it was offered to all who contracted for installa- 
tions there has been an increase in the number of contracts 
signed running from thirteen to 100 over the weekly aver- 
age. This is a $3.50 iron which people know has now gone 
up to $4 retail price. With the “free-iron” campaign ended, 
the Louisville Gas & Electric Company, which is working its 
house-wiring campaigns in co-operation with the contractors 
of the city, some other special device will be undertaken to get 
attention and business. 


Utility Company Adopts Rule on Safety 


Measures in Case of Fires. 

The Blackstone Valley Gas & Electric Company, Paw- 
tucket, R. I., has placed in effect a rule that whenever an 
alarm of fire sounds an employee of the company will re- 
spond and report promptly to the fire chief, being on hand 
to attend to dangerous wires or shut off gas if desirable 
from the standpoint of safety. 





1 General Manager and Chief Engineer of the Merchants Heat 
& Light Company, Indianapolis, Ind. 











— 


ret 





October 21, 1916 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 723 





UppHM AEH 








AN 


ELECTRICAL CONSTRUCTION 


FE ee ee a ec ee cc TT TTT TTT TTT LL cL 


So 





A Department Devoted to Problems Relating to the Installa- 
tion, Operation and Maintenance of Electrical Equipment 


HOW ONE ELECTRICAL CONTRACTOR MAKES 
USE OF ADVERTISING. 
By Earl C. Thompson. 


Using advertisements in my business is only incidental, the 


main idea was to attract people to my work, get more business 
and advertise myself and the quality of my work by hooking 
up with a product that the public was being told about. The 


lamp socket is the part of an electrical equipment that is seen, 
it is touched by every one turning on a lamp and a quality 
product here is easily made conspicuous. How I used the 
advertisement is related as follows: 


\fter installing C-H push sockets in a grocery store 


located at a_prominent corner, I cut out the full page “ad” of 
the C-H push socket from the ELectTricAL REVIEW AND WEsT- 
ERN ELECTRICIAN and placed it in the window of this store 
with a card attached inviting the people to “come in and have 
a look.” The grocer was willing to have this placed in his 
window because he was one of the up-to-date kind who realizes 


that it is a good thing to get people into his store, regardless 
of their mission. He was also somewhat proud of the installa- 


tion, knowing that the sockets were the latest on the market 
and that there were- none better anywhere. I also installéd 
these sockets in his new two-story residence, and constant 
use of them there caused him to explain them to his callers in 


the store. I next bought two copies of the September 9 issue 
of the Saturday Evening Post and cut out the C-H push socket 
advertisements to use on other jobs. 

While many contractors are using signs during the course 
of construction of a job reading “Electrical Work Being Done 
by Blank & Blank,” calling attention to a finished job is better 
because the average person is but little interested in the rough- 
ing in. He can, however, look over a complete job and, where 
permission can be obtained, I find this method of advertising 
my work (through manufacturers’ advertising) produces more 
action and actual results. The manufacturer of the sockets 
referred to has now furnished reprints of the next full-page 
advertisements and these are being used on jobs just finished 
in a way similar to that described above. 

The wife of the grocer referred to was very enthusiastic 
over the C-H sockets. While installing the fixtures she called 
in the neighbors and showed them what she was getting and 
I overheard one of them say “Wish we had let Mr. Thompson 
do our work.” 





Outdoor Metering Equipment. ° 


During the past few years, distribution of electrical energy 
to large power users at high voltages and over long distances 
has become the rule. Also, the greater portion of this energy 
is sold and measured on the high-tension side of distributing 
transformers and on a demand basis. Furthermore, the drift 
of modern distribution engineering is decidedly along the line 
of completely operated outdoor substations. 

This arrangement presumes the location of necessary cur- 
rent and potential transformers, including demand apparatus 
and possibly a power-factor meter in an outdoor location. To 
simply make use of instrument transformers designed for out- 
door use and then house the demand meter in an ordinary 
weatherproof box, will not accomplish the results desired under 


sion springs, several contact surfaces and a complicated gear 
mechanism evident in the design of demand devices now in 
use. All of these parts are susceptible to variations in tem- 
perature which will seriously affect the indications of demand. 

In Youngstown, O., we are attempting to solve the problem 
of protecting demand meters and controlling temperature va- 
riation by providing specially constructed outdoor boxes. They 
are made up of one-inch lumber in the rough, covered with 
heavy tarred-felt paper. Over the paper is laid three-inch 
straight-grain yellow-pine flooring. The door is made like a 
refrigerator or cold-storage door, by extending the flooring 
for about one inch over the dimensions of the rough door. 
For installations up to 400 kilowatts, inside measurements 
should be about 30 by 36 inches with a depth of 10 inches. 
Current transformers are mounted at the top and on each 
side with the two potential transformers between them. Porce- 
lain tubes are used for the lead-in wires. The demand meter 
is mounted at the bottom of the box. To provide ventilation, 
two holes 2.5 inches in diameter are put in on both sides of 
the box near the top; and two holes of the same dimension in 
the bottom of the box on either side of the demand meter. 
These holes are covered with screen cloth on the outside; also 
two-inch galvanized sheet-iron louvers keep the rain out of 
the ventilating holes at the top. 

In cold weather part or all of the openings are closed, thus 
making use of the heat given off by the transformers in keep- 
ing up the temperature inside of the box. 

By increasing the size of the box to 30 inches by 48 inches, 
equipment 2,000 kilowatts, including a power-factor meter, is 
easily provided for. ApRIAN TOBIAS. 





Action of Sun on Soldering Paste. 


We had considerable trouble with our soldering jobs, a 
short time ago, in trying to make the solder “take.” It would 
not enter the joint at all, but would form in little balls around 
the edges where we wished the joint to be made. No matter 
how much heat was applied the solder would not penetrate 
the connection. The work was taken apart several times, 
thoroughly cleaned, new paste applied, and the soldering iron 
retinned; this, however, proved ineffective. We could not 
very well lay the fault to the paste, as we had been using the 
same brand for several years and had always found it satis- 
factory. Considerable time was spent in trying to solve the 
problem, which proved very simple, however, when the trouble 
was finally located. One of the workmen had left the cans 
of paste standing uncovered in the sun. Through some 
chemical changes, caused by the light or heat of the sun, it 
was made practically worthless. By keeping the lids on the 
cans when finished, and keeping them out of the sun’s rays 
we have had no further trouble. H. B. STit~MAN. 





Canton to Have Wiring Inspection Department. 


The city of Canton, O., is contemplating the establish- 
ment of a wiring inspection department, with an inspector 
in charge, to issue permits on all installations. It is claimed 
by the authorities that 35 per cent of the fires in Canton 
last year were due to defective wiring. It is estimated 
that a revenue of $4,000 a year from the issue of permits 


extreme weather conditions. There are from six to ten tor- would result, making the department self-supporting. 
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Polyphase Motor Windings—XI] 


By Justin Lebovici 


The discussion of motor windings is concluded this week with a consideration of mechanical design of 
coils. Methods of testing insulation are also briefly taken up and illustrated. Last week windings for two 





speeds were considered. Previous installments of the article were devoted to two-layer and single-layer wind- 
ings of the closed and open types, both lap and wave windings being studied in detail, with numerical examples. 


Construction and Mechanical Design of Lattice Coils. 

Medium-sized machines have generally a winding made up 
of diamond-shaped, straight or helical-nose coils. Helical- 
nose coils may be pulled or wound in a former or mold. 
Straight-nose coils are generally wound in the form of a simple 
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Fig. 165. 





SECTION XX 





i 


loop shown in Fig. 165 and pulled to the required shape in a 
pulling machine. 

In winding the loop shown in Fig. 165 it is important to 
avoid cross-overs in going from layer A to layer B to layer 
C (see section XX). Cross-overs can be avoided by winding 




















Fig. 166. 


the turns in the sequence shown by arrow c. This can be done 
by using a step pulley for winding the coil, as shown in Fig. 
166. After the coil is wound the conductors are pushed to- 
gether, forming the loop shown in Fig. 165. This loop is held 
together by metal clips M. 

3efore it is possible to proceed with the mechanical design 
of the coil it is necessary to know the following: 











Fig. 167. 
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Fig. 168. 





Diameter of the core, D. 
Width of the core, L. 
Number of slots, Z. 
Number of slots spanned by the coil, Z:. 
Size and shape of the slot. 

Size of wire and number of turns. 
Details of coil and slot insulation. 











Fig. 169. 





(a) Straight-nose Coils for Stator Windings—Referring to 
Figs. 165, 167, 168 and 169, we have the following notation and 
formulas: 

R=Radius of core=D/2. 

R:=Mean slot radius. 

R:=Mean nose radius. 

R;:=Smallest slot radius. 

W =Width of coil. 
W.=(W-++nose insulation+-allowance for lead). 








Fig. 170. 































to 


id 























October 21, 1916 ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 725 







« —Span of the coil. M=2P+7(d+H) 
§$=Straightaway of coil. For machines up to 600 volts this O=2C+2S+L+2H+d 

is about 0.5 inch for wire coils and 0.75 inch for strap O=S+C+H+d/2. 

coil. Having the dimensions O;, R: and W the sketch shown in 
Fig. 169 can be drawn, which shows how far the coil projects 
beyond the iron (O:) and below the bore (O;), showing if the 
coil clears the brackets. 
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Fig. 173. 






(b) Straight-nose Coils for Rotor or Armature Windings. 
—Using the notation of Figs. 170 and 171, which are similar 
to those just used, we arrive at the same set of formulas as 
above. 

(c) Helical-nose Coils—The straight-nose coil is easily 
formed but takes up considerable room in length. If the con- 
ductors are small the coil can be shortened by using a helical- 




















Fig. 171. nose coil. 
In this case the same formulas can be used as in (a) and 

N =Mean nose portion. (b) except 

C=Distance from straightaway to center of pin. P=2N+2S5+L—2d 

d=Diameter of pin. O=—2C+2S+L+2H+0.5 
A,B,Ri=see Fig. 168. M=2P +"(H+4d) 

P=Distance between centers of pins. Figs. 174, 175 and 176 show the helical-nose coils. 

T =Distance to which loop is pulled in pulling machine. If R2 in Figs. 167 and 174 brings the coil head too far below 
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Fig. 176. 






M =Mean length of turn. * the core, the nose Nz is made curved instead of straight. For 
O=Overall dimension of coil. a curved leg we have 
0:=Coil protusion. A=nra(Rit+R:)/720 | 

We have: and the rest of the procedure is the same as for the straight 
«—360°XZ,/Z leg. 


R:=R,/cos%4x+0.5 
(Generally gives good values in medium-sized coils.) 
Referring to triangle XYZ in Fig. 168 we have 
XZ=29R,/Z 


It will be noted in Fig. 172 that the starting and finishing 
leads both leave the coil on the upper edge. When the coil 
consists of rectangular wire with more than one turn per coil 













XY—W,-+-clearance this intreduces difficulties in bringing the leads down to the 
sin 2X Y/XZ—=(W,4clearance) Z/2R; commutator. To avoid this it is common practice to make a 

=(W,-+clearance) Z/6.28 Rs double loop at the rear end, causing one lead to come out 
A=K; sin 4x+R: sin 4x on the upper side and the other on the under side of the coil, 


\ R:+R:) sin 4 a 








B=A—(W,+2R,) as shown in Fig. 173. 

C=R tan $+(W:+2R,)/cos ¢ The heads of the winding have to be firmly anchored so that 
— “a $)+0.5 they will not be displaced or injured by the mechanical forces 
I— 9 V 2. ye J 


acting on the winding or by the distorting forces caused by 


T=2R; sin"4c . : 
: . short-circuits or sudden overloads. The heads of rotor wind- 
. 





Insulated 























Fig. 172. Fig. 177. 
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short-circuited coil S will make itself known by a high reading 
of the ammeters or by heating of the coil. 

A similar “growler” adapted for testing finished armatures 
is shown in Fig. 181. Pr is placed against the armature core 
and the switch closed. The flux produced threads coil § and 
if S is short-circuited a high reading will be observed on the 
ammeter and coil S will heat up. A piece of sheet steel held 
loosely against slot A will be attracted, due to the fact that 
the coil S sets up a heavy leakage flux. A short-circuited coi 
can be easily located in this manner. 
= An open circuit or a high-resistance connection in an arma- 
ture can be detected by means of an arrangement shown in 























ings, in medium-size machines, are held in place by band wires. 
The heads of the stator windings in smaller machines are 


F 






usually rigid enough to make special supports unnecessary. 





In larger stators the coils may be fastened to a rigid, insulated 






ring as shown in Fig. 177 or 178. Many other methods of sup- 





porting the heads have been used. 






Testing of Winding Insuiation. 







It is important to test the coils and winding during the 
various stages of construction, rather than have defective in- 







sulation found only after the machine is completely assembled. 





Fig. 181. 






Fig. 182. Current of a proper value is passed from line L 
through a variable resistance R, fuses F, switch and ammeter A 
to two contacts, B: and B:, placed at opposite points on the 
commutator. These contacts should be small and should not 
cover more than one commutator segment. The low-reading 
voltmeter, V, is passed from segment to segment. If the cur- 
rent is kept constant the voltmeter should show a constant 
voltage. 

The same arrangement can be used to detect a short-cir- 
cuited coil. In this case a low deflection of the voltmeter will 
Fig. 179. indicate the defective coil. 

The arrangement shown in Fig. 182 can be further used to 















An apparatus for testing individual coils before they are 
placed in the machine is shown in Fig. 179. It consists of a 
transformer made in two parts as shown. The upper half, Pr, 
can be suspended from pulleys P, P, and counterbalanced by 
weight 1”. The primary coil of the transformer is fixed to 
the upper half of the core and is connected to the line L 
(usually 60 cycles, 110 volts) with switch Sw, fuses F, and 
ammeter A in circuit. The coil S to be tested is placed on the 
lower half of the core. Pr is lowered until it rests firmly, Sw 
is then closed. If the coil is short-circuited the ammeter will 
indicate excessive current and the coil will heat up. 

A “growler” adapted for testing wound stators is shown 
in Fig. 180 and consists of a laminated iron core Pr carrying 
a winding suited for connection to an alternating-current cir- 
The core is rounded ‘to fit a number of diameters. A 



























cuit. 





Fig. 182. 










find a reversed armature coil. For this purpose pass around 
the armature from slot to slot with a compass to determine 
Sw the direction of the magnetism. The compass needle will re- 
verse when the compass comes before the slot having the re 

versed coil. 
After the machine is wound, but before the connections are 
made, the winding is given the first test to ground. One 
: terminal of the high-tension side of a testing transformer i 
connected to the winding leads and the other terminal is col 











a nected to the core. 
a The final test to ground is made after the machine is a 
5 sembled and has been completely tested in line with the 


Standardization Rules of the American Instituté of Electrical 
Engineers. 
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DOLLAR WIRING KINKS 








oeurnnne i000 


Every reader is invited to contribute to this page. 
lt does not matter how few words are used to explain 
a “Dollar Wiring Kink,” provided the idea is made 
clear; if a diagram is necessary, a rough pencil drawing 
will serve. The idea itself must, of course, be new and 
bright. A dollar will be sent to the contributor upon 
publication. 


Cutting Slate Panels. 

When it is necessary to cut a piece of slate to a certain 
size, and you are all at sea to know how to go about it, an 
ordinary coarse-tooth saw will do the trick. This, however, 
should be operated from underneath, as shown in the illus- 





Cutting Slate With an Ordinary Saw. 


tration, with a chalk or pencil line on the face of the slate for 
a gauge. 
If you strike a hard spot or metallic vein when sawing, 


use machine oil freely. H. B. Stillman. 





Forcing Wire Through Loom. 

In wiring old houses, one of the most difficult and trouble- 
some problems the wireman encounters is that of forcing the 
wire through an unusually long length of loom. Even though 
the wire is free of kinks and bends before it is started through 
the loom, it often sticks and refuses to go further when only 
partially through. 

If, however, the loom to be used is fastened or held 
by an assistant so that it may be stretched in one straight 
length while the wire is being pushed through, little or no 
trouble will be experienced. In case the wire becomes caught, 
the trouble may be overcome by giving the length of loom with 
the wire in it a few sharp blows on the floor. This scheme 

has worked without fail on lengths of 30 feet. 
W. S. Doxsey. 





Soldering Copper That Can Be Used in Two 
Positions. 

Most soldering coppers have the rod and handle 
mounted as shown dotted at A. Electricians will 
+ find it convenient to tap another hole at the side, 
Yr so that the rod can be inserted as shown at B. 
This overcomes many difficulties encountered when 
soldering in close quarters. In fact, many jobs 


would be well nigh impossible without this im- 
Py provement. 


James MclIntyre. 



























Two Methods of Securing Handle to Soldering Copper. 
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Improvised Pike for Pole Raising. 

In putting up a few poles a short time ago we could not 
get the necessary pikes in time to use for raising the poles. 
I therefore made up several emergency pikes out of standard 
three-quarter-inch conduit as shown. It may be of use to 
others having the same problem. I leaded a strong, large nail 
into a three-quarter-inch coupling, leaving enough threads free 

- Lead or Solder 


210-0" ¢ 
7— —— | 
‘large Nail } Coupling Condulet_—— 


Emergency Pike Made of Conduit. 








in one end to screw onto the conduit. Type B Condulets were 
used as handholds. We raised some 35-foot poles this way. 
For lighter poles half-inch pipe will do. C. W. Young. 


Stiffening Cotton Tape. 
In the winding of stators of induction motors there is 
frequently considerable hand taping of coils. The first 
layer is usually wound with bias tape with a half lap. The 
second or top taping is usually wound a half lap of cotton 
tape. Most tape will curl around itself after being handled 
a little and drawn around the coils. This curling can be pre- 
vented by dipping the roll of tape in a thin, air-drying, 
insulating paint. The paint will leave the tape just stiff 
enough when dry so that it will not curl and, at the 
same time, be sufficiently flexible to be easily handled. 
R. L. Hervey. 





Special Outlet in Kitchen. 

In your article “Insufficiency of Outlets Still Too Common,” 
in the August 26 issue of the ELecrricaAL REviEw AND WESTERN 
ELECTRICIAN, particular mention is made of the frequent lack 
of provision of a connection in kitchens for electric irons. 
This is just the condition I encountered in moving into an 
apartment, to overcome which I provided an extension from 
the panel cabinet, which was located in the kitchen, as shown 
by the accompanying sketch. The thickness of the wood trim 
was sufficient to permit the boring of a half-inch hole, using 
of course a ratchet brace. Through this I ran a short piece 
of 14/2 flexsteel armored conductor, connecting the latter with 
a No. 414 coupling to a No. 342 switch base on which I 
mounted a No. 396 chain pull receptacle, subbase type. The 
numbers used are those of fittings manufactured by the Na- 
tional Metal Molding Company, Pittsburgh, Pa. The circuit 
that was tapped ran to the laundry in the basement and had 
on it only three outlets. F. S. Montgomery. 
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Special Iron Outlet in Kitchen. 
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An Exchange of Ideas and Experiences on Advertising and Selling 
Methods, and Store-Keeping for the Dealer in Electrical Goods 


Impressing the Quality of Electric-Lighting 
Fixtures by Contrast. 


A dealer in a Middle Western city has worked out a good 
plan for demonstrating the reasons for the difference in 
prices of various fixtures and classes of installation. It 
is not elaborate and any man who will get a piece of board, 
paint or cover it and then attach contrasting samples of 
sockets, etc., can have one of his own. This dealer has at- 


















































Board for Showing Brass and Plated Fixtures. 
Samples of brass fixture parts alongside of plated parts are 
conclusive evidence to the customer of the advisability of pur- 
chasing the better grade of fixtures, and speak volumes for the 
Besides, the customer is given the impression that his 
interests are being protected, and that this service is suggestive 


salesman. 


of the merchandising methods employed by the dealer for the 
benefit of his customers. 


tached two brass sockets of the every-day type, one brass 
and the other plated, and two or three links of chains, 
holders, etc. The brass parts are clean and bright; the 
plated parts show rust spots which will become more 
marked, of course, the longer they remain on the board. 
It is a simple matter to get the good brass parts out of 
stock and usually it will not be necessary to hunt far before 
finding inferior parts to use for the contrast. 

The board is kept where it can be picked up when needed, 
and when the customer wants to know a reason for some- 


thing which does not show on the surface it is only neces. 
sary to demonstrate by the board. For instance, the other 
day this dealer was showing two fixtures to a customer. 
They looked almost identical, but one was some three dol- 
lars higher than the other. The customer did not under. 
stand the reason for the difference in price. So the sales- 
man picked up the board: 

“The cheap one is plated,” he said. “It is not solid brass. 
In a year, or perhaps in a few months, the chains on the 
cheap one will look like this (showing the rust-eaten plated 
chain) and the socket will look like this (showing the rust- 
eaten plated socket). The better fixture is solid (and he 
showed the better-grade socket).” 

The result was the natural one. The better fixture was 
sold, the customer coming to the reasonable conclusion 
that it would be cheaper to put in a few dollars more and 
get something good. On the dealer’s side there was the 
better profit and the assurance that the fixture, which could 
be depended upon to remain bright and in good condition, 
would continue to recommend the store. He will sell the 
low quality goods if the customer must have them, but he 
believes it is best to make this point clear and where he 
can he lets the cheap stuff hang while he sends the better 
stuff out. 





A Suggestion for a Window Display for 
Election Day. 


To assist electrical dealers in preparing a suitable win- 
dow display for election day, the Western Electric Com- 
pany has issued a description and illustrated matter con- 
taining suggestions for using the publicity attendant upon 
election day to bring the dealer’s merchandise to the at- 
tention of the public. 

A decorative border of crepe paper showing the national 
emblems, together with draped American flags, forms the 
background of the suggested display. In the center of 
the display a number of boxes are arranged to form a 
solid square, this being draped with bunting to represent 
a platform. On the front of this platform are tacked three 
cards painted to look like the ends of planks and on which 
are the words “Economy,” “Service” and “Efficiency.” On 
the platform and throughout the window space are ar- 
ranged electrical appliances. Suitable cards are suggested 
for making the most of the idea behind the window dis- 
play for attracting attention. 


Novel Advertising Card to Show Continuance 
of Service. 


An announcement possessing originality and interest was 
made by the Sterling Electric Company, of Minneapolis, Minn. 
shortly after a fire which caused a heavy loss to the company’s 
store a short time ago. The announcement was sent to all 
on the company’s mailing list and consisted of a 3%4x5% white 
card, the edges of which were burned. The card stated that 
a large part of the company’s stock had been stored in a sepa 
rate building and that orders would receive the same promp! 
attention as that indicated by the saving of the cards from 


fire loss. 
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Electrical Auto Accessories and the Dealer 


Experience of an Electrical Dealer Who Realizes the Demand 
for Electrical Accessories for Automobiles and That the 


N spite of the fact that the typical automobile of the 
present, as far as the pleasure car is concerned, is a 
vehicle propelled by the gasoline engine, electricity 
has within the past year or so become almost as im- 
portant to the up-to-date machine as gasoline itself. There 
are a great many dealers in electrical devices who have 
not yet found this out, but there are others who have 
followed the development of the electrical accessory trade 
for automobiles very closely and who have built up very 
desirable businesses in this line alone. Inasmuch as there 
is no reason why any electric shop should not do the same 
thing, the comparatively simple and direct means by which 
it is accomplished might be worth considering. 
Experience of a Dealer in the Middle West. 

A certain dealer in one of the larger cities of the Middle 
West has done especially well in this line, simply by 


giving a little personal attention and thought to the work.- 


On his own stipulation he, as well as his city, shall be 
as far as this article is concerned. Since the 
same general plan will apply almost anywhere, none of the 
value of his experience, such as it is, will be lost by this 
He realizes fully that there are other men in 
the trade around him who can get much of the business, 
but he desires, naturally, to make hay while the sun shines; 
and that is exactly what he is doing. 

It may be said at once that perhaps the principal rea- 
son why he discovered a little in advance of the rest the 
fact that a modern gasoline car requires a great deal in 
the way of electrical equipment is that he himself runs a 
small car. It is not an expensive one, but it serves his 
purposes, getting him to his business and out on business 


nameless 


omission. 


errands. As he now says, the biggest service it has done 
for him has been to show him in a very convincing style 
that there are a great many things which the electrical 
dealer ought to sell to every car owner. 

Electric Starting and Lighting Devices. 

The first, as well as the largest, purchase which he 
found it was desirable to make for his car was an outfit 
for providing energy for electric lighting and _ starting. 
Guided by his technical knowledge of electrical devices, he 
looked over the field rather carefully, and he discovered 
to his surprise that the equipment which he had decided 
upon as most suitable for his use, as well as most satis- 


factory in price, was not sold by any concern in his lo- 
cality. It was then that the light burst upon him, and he 
lost no time in taking action. 

“Is there any particular reason why I should not handle 
this article myself, right here in this store?” he asked 
himself. “It’s certainly in my line—anything electrical is 
in my line, from a truck to a pocket lamp—and this outfit 
seenis to be fairly within those limits. It is well adver- 
tised all over the country, which means that I would have 
the advantage here of carefully handled national publicity. 
And I surmise that there is a fair profit in it. Yes, sir, if 
I can get the handling of the thing I certainly will do it.” 

Securing the Manufacturer’s Agency. 

Whereupon he sat down and wrote a letter to the manu- 
facturer of the article, setting forth the fact that he was 
in the electrical business, with a fair reputation in the 
field and credit rating which could be readily ascertained; 
that there appeared to be an excellent market for the de- 
vice in question, and that the manufacturer should not 
longer neglect the field represented by that city and its 


Business Legitimately Belongs to Dealers in Electrical Goods 








vicinity. The dealer then suggested that he would like 
to discuss the agency, etc. 

He secured the agency, without much difficulty, a little 
to his surprise, because the more he had investigated the 
local field for the outfit the more it appealed to him. But 
he landed it, and being an energetic and intelligent sort of 
chap, with a keen sense of what was due to an oppor- 
tunity, he promptly found himself up to his neck in the 
preliminary work of getting the venture started. It was 
in this connection that the next brilliant idea occurred to 
him. 

Preparing the List of Prospective Customers. 

It struck him in the course of his labors in compiling 
the list of prospects upon which he was going to work. 
For the sale of the device referred to he desired to know 
only the owners of a certain make of car. As he in- 
spected the list furnished to him by the state authorities, 
showing in alphabetical order all car owners in his 
county, and handed it over to his stenographer with in- 
structions to run down the list and make a separate list 
of all the owners of that particular car, he began to think 
again. 

“All of these cars, little and big, need certain equip- 
ment which the manufacturers don’t supply,” he reflected. 
“When I sell a starting and lighting outfit that will be 
just a starter—no joke, either. The owner will require a 
full set of lamps, and he can use other things as well. 
Why shouldn’t I, an electrical dealer, sell them to him? 
What’s the matter with my head, anyhow?” 

Of course, he had in stock a variety of goods suitable 
to the use of the automobilist. He carried battery cells, as 
a matter of course, although he had to admit to himself 
that he had in the past devoted just about the same 
amount of attention to the door-bell business as to the 
automobile trade. Of course, he handled all sizes of elec- 
tric flashlights. But when he had installed his own auto- 
mobile equipment he found that he needed head and tail 
lights, and he promptly proceeded to stock these for his 
trade. While he was about it he put in a lot of wire 
shields for use on bulbs used in garage work, and picked 
up, as he came to’them, a variety of other devices in his 
line useful to the motorist. 

Window Displays and Advertising. 

Then, with his complete list of licensed motorists in his 
county, he was ready for business, and likewise ready to 
go after business. He started off, as the most logical 
move, with a very clever window display featuring flash- 
lights and a brilliant light which he calls the wind-shield 
spotlight, which could be used for temporary illumination 
of a given spot without turning up the headlights. Filling 
out the display with a few stacks of dry cells and a back- 
ground of cutouts furnished by manufacturers, he im- 
pressed passersby very distinctly with the fact that he 
was in the field for automobile business. 

He supplemented this, or, rather, made his major play 
through the use of a small amount of display space in the 
best morning and the best afternoon newspapers, using 
each once a week. Simultaneously he informed every 
motorist on his list, by mail, of the wisdom of getting 
electrical appliances at an electrical shop. He rather 
prided himself on making this point, which, of course, was 
a perfectly legitimate one, and he enlarged upon it by 
pointing out that the goods which he handled were made 
















































































by concerns well known in the electrical field, and that 

his force was familiar with the sale and handling of those 

goods. With the letter he inclosed a leaflet showing a 

list of the goods needed by motorists, and quoted prices. 
Results of the Venture. 

“Results? You bet we got results!” he informed an in- 
quirer. “I won’t say we are going to set the woods afire 
right away, because there are a good many concerns after 
this same business; but I’m making my play on the ground 
that I’m an electrical expert, and to that extent I have 
the inside track on fellows who are not and who are none 
the less selling electrical devices designed for or suitable 
for the use of motorists. I have just as much right to 
that business as anybody, and I’m getting it, too. It is 
coming in better every day, and. inasmuch as we’re going to 
keep after it I expect to keep it coming that way.” 

It is worth noting in this connection, moreover, that 
several of the leading manufacturers of electrical spe- 
cialties designed for the use of the motorist also turn out 
other goods, not connected with the use of electricity, in 
the automobile accessory line. Some manufacturers pro- 
gressed from the manufacture of accessories to the manu- 
facture of electrical devices, and some the other way 
around. In either case, however, it is a significant move, 
and one which is worth emulation by the dealer in elec- 
trical goods who is alive to what is going on around him. 
At least, there is no room for controversy on the point 
that he should vigorously go after the rich business which 
lies in furnishing to the motorist every possible item of 
electrical equipment. 

Of course, there is a line to draw somewhere when it 
comes to handling goods outside of the electrical field. The 
conservative will draw the line sharply, refusing to sell 
anything which does not use electrical energy; while the 
radical—or the progressive, as he might better be called— 
will hesitate to place any limit upon the development of 
his business in this direction, as long as the development 
is logical and natural, and not forced. 

“T don’t intend to sell tires,” admitted a dealer who 
formerly handled electrical goods exclusively, but who has 
added automobile accessories to a very considerable extent 
during the past year. “But I won’t promise that my con- 
victions will not be changed on this point; and as far as 
the various minor accessories for the motorist are con- 
cerned, I think I have as good a right to sell them as any- 
body else, in view of the fact that the business is right in 
my hands, on account of the electrical goods I handle. 
You know Edison says the car of the future will be an 
electric car, and I’m not the man to contradict him. Well, 
if he’s right, who’s going to handle that car but the elec- 
trical dealer? 

‘Believe me, I'll sell it as soon as it comes out; and in 
the meantime, I don’t see anything but horse sense in 
building up the business of selling the electrical and other 
equipment which the man with the automobile uses. 
There’s money in it, and ‘that is reason enough for me.” 





A Good Example of a One-Room Lighting- 
Fixture Establishment. 


The Silver State Electric Company, 222 Fifteenth Street, 
Denver, Colo., is a good example of what can be accom- 
plished in displaying electric-lighting fixtures in a one-room 
store. As is shown in the accompanying illustration, the 
fixtures are arranged so as to make inspection an easy 
matter. Also in the array of displayed fixtures there are 
no two alike. This makes it possible for those visiting the 
store to compare all the different types of fixtures handled 
by the company. This is a great advantage in aiding a cus- 
tomer to make a selection. The ceiling of the store is low, 
making clese inspection of the fixtures possible. 
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Interior of Denver Fixture Store. 


Shelves are arranged about the room on which is neatly 
arranged the store’s stock of lamp globes. This manner 
of displaying this type of stock takes up little room, ard 
makes the inspection and handling of the globes an easy 
matter. It also makes a quick invoice of stock possible. 

The front of this store is taken up by a show case in 
which are displayed small electrical supplies. The back part 
of the store contains the office of R. S. Willoughby, presi- 
dent of the company. Thus the center of the store is given 
over entirely to space in which to display electric-lighting 
fixtures. On the walls on each side of the display space 
are arranged mirrors extending from the top of the shelves 
to the ceiling, making the display of fixtures even more at- 
tractive. Comfortable chairs.are provided in which custom- 
ers can be seated while inspecting the fixtures and making 
up their minds as to which of the many fixtures contained 
in the stock of the store will best fit in with the arrange- 
ment of the home in which they are to be used. 





Illustrated Advertisements of Fixtures by 
Boston Dealers. 


Boston fixture dealers are finding it profitable to advertise 
combination sets of electric-lighting fixtures at a lump price. 
The accompanying illustration is of an advertisement in a 
Boston newspaper, offering a three-piece combination at $7.90. 
The set consists of a three-light shower for the dining room, 
one for the living room of similar design, and a single light 
pendant for the hall. Fixtures are in brushed brass finish, as- 
sembled complete with glass ready to hang. 

Several Boston supply houses have found that this method 
of advertising reaches the attention of persons who are build- 
ing homes or renovating old houses, and a considerable num- 
ber of sales have been made direct to householders. 
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Combination 


Dining Room, Hall, 7 90 
Living Room, Com- 7” 
GREE. 0.00000 666000 


These fixtures in brushed brass finish, as- 
sembled complete as shown ready to hang. 














Mail Orders Filled Promptly 


EDWIN C. LEWIS, Inc. seca’ an. 
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Advertisement of Combination-Set Fixtures. 
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CORRESPONDENCE AND DISCUSSION 





A Reader’s Page 


Copper-Clad Conductors for House Wiring. 
To Editor: 


The writer has noticed with considerable interest your 
editorial of August 26, on the subject of “Steel Conductors 


for House Wiring.” 


30 or 40 per cent conductivity copper-clad steel wire, with 
which you are already familiar. 

Copper-clad wire would possess the many advantages 
of copper wire in regard to permanence and ease of solder- 
ing and freedom from corrosion troubles at the connecting 
points and would have naturally 30 to 40 per cent of the 
conductivity of solid copper against a conductivity of ap- 
proximately 14 or 15 per cent for iron. 

Harold K. Weld, 
Standard Underground Cable Company. 
Minneapolis, Minn. 


Co-Operative Education in Rockford. 
To t Editor: 

Professor Wilson’s article on “Co-ordinating University 
and Shop Work” in the issue of September 23, appeals to 
strongly. The outline of the work done in 

Rockford, Ill, would perhaps be not out of place. 

The Rockford School of Engineering is an_ institution 
duly incorporated as a concern that does not contemplate 
protits, and now has enrolled approximately 175 students 
in the various shops and factories. This is a night school 
almost entirely, although it has been the practice to re- 
ceive certain apprentices from factories during the day 
time, when such employers will release them for a half 
day’s study per week. 

The tuition fees are placed as low as possible, just 
enough to cover the expenses, and while some employers 
pay the entire tuition for a certain number of students 
from their factory, the general practice is for the em+ 
ployer to pay one half of the tuition fee and the employee- 
student the balance. This latter is a much better scheme 
as it is more apt to hold the interest of the student after 
he has made some slight investment for his education. 

The school is directed by a Board of Regents, consist- 
ing of 12 manufacturers and employers, who meet once a 
month to go over the reports of the director, and to make 
sugvestions and do the work of a Board of Directors. It 
has been the aim of the school to foster the theoretical 
knowledge of mechanics and technique rather than to give 
the practical demonstration, inasmuch as the students are 
employed during the daytime in the shops, and receive the 
practical end of the training there. 

The principle of co-ordinating the shop and _ theoretical 
training is without question the best one for training young 
men to better positions, and higher grade work, in ; 
shorter time than any of the purely theoretical and bool 
knowledge schools. Employers have found that even with 
the university education in technical matters, the graduate 
Must have a year or more of practical knowledge before 
he is fitted to take on even the fundamental work in the 

technical and mechanical branches. 
In this co-ordinating principle, it is not necessary to pro- 


me very 





Topics of General Interest May Be Expressed 


HUUMNINA= 


Wherein Opinions on 


vide a shop for practical demonstration, although in the 
Rockford School of Engineering we have the samples of 
different appliances for electrical work, consisting of a 
complete wiring laboratory, arc lamps, motors, telephones, 


In this connection the thought has _ etc. 
occurred to us that possibly a compromise might be made 
between the properties of solid copper and iron, by using 


The manufacturers get a monthly report of their stu- 
dents from their shop, and in this way it enables them to 
judge who are best fitted for promotion and those who 
can take charge of bigger work. 

The director of the school is being constantly consulted 
for students who show aptitude in certain directions, and 
as a consequence students have opportunities presented to 
them for a different line of work than they may be doing 
at the time in some other shop or factory. While this ap- 
parently works a hardship on the employer who sends the 
student to the school, still in the broad average, he has 
the same opportunity to secure a student from another 
manufacturer that that manufacturer has from him, all 
tending to fit the young man into the groove for which 
he has the better aptitude. 

It must not be supposed that all students who enter these 
schools can be immediately, or even within a few years, 
made superintendents and foremen. However, it is with- 
out doubt that the instruction received in theory at the 
school, coupled with the practical work in the shop, makes 
the young man a better mechanic and capable of higher 
earning power than would be the case if he just stood at 
his lathe or drill without attempt for progress in educa- 

tion. The mere fact of his attempt to gain headway is 
an indication to his employer of a man with ambition, and 
puts him under greater certainty for promotion when the 
opportunity presents. 

Employers are constantly looking for men who step out 
of the ranks, who show themselves a little superior to 
their fellows, and the co-operative school will show up 
this man without a continual watching and trying out of 
the mediocre caliber. 

In all work in connection with the progress of the effi- 
ciency and social status of a community, there comes a 
time when it is somewhat doubtful as to whether the re- 
sults are sufficient for the time and labor expended, but 
in the case of co-operative education, the fundamentals 
are correct and are bound to make results. 

Adam Gschwindt, 
General Manager, Rockford Electric Company, 
Rockford, Ill. 


Effect of Dry Heat on Rubber Insulation of 
Wire. 

Numerous tests have been made by the United States 
Bureau of Standards in connection with an .investigation 
to determine the effect of dry heat on the physical prop- 
erties of the rubber insulation of wire. This work is being 
carried out in collaboration with the testing department of 
the Pennsylvania Railroad and other laboratories identi- 
fied with the American Society for Testing Materials, the 
object being to develop an accelerated test for insulated 
wire that will indicate the probable life of the wire insula- 
tion under normal service conditions. 










































































QUESTIONS AND ANSWERS 








All readers are invited to submit questions and an- 
swers to this department. Anonymous communications 
will not be considered. Questions should relate to elec- 
trical matters of any kind. Answers contributed by 
readers should be submitted preferably within eight 
days of the date of publication of the question and 
should be limited, if possible, to 300 words. Payment 
will be made for all answers published. 


Questions. 

No. 360.—MeEtTEer Trous_es From LiGHTNING.—We have been 
put to some expense and trouble on small two-wire direct- 
current meters through lightning striking our direct-current 
overhead lines and going into these meters. We would like 
to know whether there is any approved provision for taking 
care of lightning on such direct-current lines and what experi- 
ence other central stations have had in this matter—W. J. A., 
New Orleans, La. 


No. 367.—NATIONAL E.ecrricaLt SAFety Cope.—Will the new 
National Electrical Safety Code bring about the creation of mu- 
nicipal electrical inspection in order to enforce its provisions in 
those cities where there is now no city inspection?—G. H. F., 
Rockford, III. 





No. 368.—ELectricity ror SEWAGE TREATMENT.—Has elec- 
tricity been used successfully for sewage treatment? In what 
process is it used most effectively? How much electric power 
is used per million gallons treated? What portion of the 
total cost of treatment is the cost of electric power?—R. H. 
T., Lima, O. 





No. 369.—SAFE W1rING oF BATHROOM FIxTURES.—I have just 
read of a fatal accident attributed to electric shock obtained 
by touching a bath-tub faucet and an electric fixture at the 
same time. What method of wiring bathroom fixtures is a 
positive safeguard aaginst such accidents? Is perfect insula- 
tion of the entire fixture better than complete grounding of 
its metal parts?—D. T. B., Chicago, III. 





Answers. 

No. 355.—SrectaAL Licuttnc Districts.—In what states, if 
any, is it possible to form lighting districts for the special pur- 
pose of providing more liberal or more ornamental street 
lighting by special assessment of all the property owners along 
the streets so lighted? What procedure is followed in organ- 
izing such a district? How does the plan work out in districts 
already established ?—S. G., Yonkers, N. Y. 

In connection with this question it may be interesting to de- 
scribe the system that was recently installed.in Ottawa, Kans.. 
under the provisions of a state law which permits the con- 
struction of a special lighting system upon a petition signed 
by the resident owners of more than 50 per cent of the front- 
age of property abutting along the street to be specially lighted. 
A date is set by the city commissioners for a hearing at which 
those interested may offer arguments for or against the pro- 
posed improvement, after which the city commissioners may 
order the improvement or reject the petition as may be deemed 
advisable. The cost is assessed upon the abutting property and 
based upon the frontage of same. The maintenance is paid 
for by the city at large, but the amount which may be spent 
for such purposes is limited to one-third mill on the total 
valuation of property assessable for city purposes. A pro- 
visional taxing ordinance is passed when the work is com- 
pleted and those wishing to do so may pay their assessments 
within 30 days, after which bonds are issued to cover the 
balance remaining unpaid and the interest computed and added 
to the assessments of those who failed to pay promptly. 

The system recently completed here covers six blocks on 
Main Street and one block on Tecumseh Street from Main 
Street to the Santa Fe depot. There are 90 single-light posts 
spaced generally about 75 feet apart along the curbs and five 
single-light traffic way posts at street intersections; 400-candle- 
power, 15-ampere tungsten lamps were used, supplied through 
compensators on a 6.6-ampere series circuit. Cutter’s Sollux 


Senior tops were used for the curb lights and Sollux 
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Junior tops for the traffic way lights. The traffic way globes 
have red bands at the top and bottom of each. Two circuits 
of General Electric steel-armored cable were used and con- 
nections made permitting part of the lamps to be turned of 
at 11 o’clock. The curb posts were cast in a local foundry 
and are similar to the Cutter Continental design. The traffic 
way posts are Cutter’s No. 21,825 bridge newels. The Bushong 
Electrical Works of Ottawa performed the work and fyr- 
nished all material at a cost of $8,366.48. Plans and specifica- 
tions were drawn by-the writer. The system is operated and 
will be maintained by the Municipal Water and Light Depart- 
ment and it is expected that a rate of four cents per kilo- 
watt-hour at the switchboard will suffice to cover this expense. 

The opening of the White Way was made the occasion of a 
celebration, combined with “dress-up” week, by the local mer- 
chants and special attractions and window decorations were 
provided during the week beginning September 25, when the 
lights were first turned on. Many visitors from surrounding 
towns were entertained —W. O. M., Ottawa, Kans. 






No. 362.—DriIvE FoR VENTILATING Fan.—Is a chain drive 
considered as good or better than a belt for a motor driving 
a ventilating fan? We have a three-phase motor and find 
that there is a very great strain on the motor at starting. How 
can this be overcome ?—H. D., Detroit, Mich. 

Preference for chain or belt drive is largely a matter of 
individual opinion, although the circumstances under which the 
unit is to operate may be the deciding factor. Small high-speed 
fans preclude the use of chain drive, whereas on the other 
hand very large fans would use a chain because of the more 
positive drive, the lower cost and maintenance charges. Where 
reliability of operation is imperative, and inspection inconveni- 
ent—often the case in outdoor installations—chain drive would 
be used, not for its greater reliability alone, however, but be- 
cause it is better suited to climatic changes. Another reason 
for using chains instead of belts is where the space is cramped 
and the distance between centers of the driving and driven 
pulleys or sprockets is short, for here a chain drive can be 
used where belt drive would not do on account of slippage. 

The choice between chain or belt must be decided by the con- 
ditions to be met, relative speeds of motor and fan, the torque 
to*be transmitted, space available, reliability, amount of in- 
spection, importance of noise, safety features, etc. 

Direct-connected fans are generally to be preferred where 
possible, since they occupy less space and have higher over-all 
efficiency, provided the economical speed of motor and fan 
are the same. Querist does not state the conditions under 
which his fan is operating, nor the size of the unit. The strain 
on the motor at starting may not necessarily be strictly charge- 
able to the method of drive, which is not stated. The so- 
called strain may be due to nonalinement of motor and blower 
shafts or improper foundation of either fan or motor in di- 
rect-connected sets; to improper starting voltage or unwise 
starting methods. Possibly the motor is unsuited to the work. 
If the motor is now direct-connected, it would be advisable 
to determine the relative capacity of the motor and of the 
fan before making a change to indirect drive, because so doing 
will necessitate a change of speed of the fan or motor amongst 
other things. The input to the motor should be measured by 
ammeter and wattmeter at time of starting and running, and 
the output of the fan measured, if facilities permit. In mak- 
ing tests there are several fundamentals that should be kept 
in mind, and which, incidentally, rather indicate that vibration 
at starting is not due to direct drive, namely: For a given 
fan size, piping system and air density, the capacity varies 
directly as the speed; velocity varies as speed or capacity; pres- 
sure varies as the square of the speed, and speed and capacity 
as the square root of the pressure. The horsepower input to 
the blower varies as the cube of the speed or capacity and as 
pressure’. Theoretically each cubic foot of air per minute 
moved against a pressure of one-inch water gauge, whicl 's 
equivalent to 0.577 ounce per square inch or 5.19 pounds pef 
square foot, represents the expenditure of 5.19 foot-pounds of 
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work. Therefore, 5.19/33,000=0.000157 horsepower or, ex- ing to 3-foot-candle intensity. How many square feet can we 


pressed in another way, the movement of 6,370 cubic feet of count on each projector covering? 


air per minute against one-inch pressure requires one horse- Using formula (3), A=3,000/3=1,000 square feet. 

power. Allowing the fan an efficiency of 60 per cent the horse- In applying the above some account must be taken of the 
power is 0.000261 per cubic foot of air per minute per inch shape of the area to be lighted and the distance to and loca- 
total pressure. At constant capacity and speed the horsepower tion of the projectors. For example, in problem 3, it was 
and pressure will vary directly as the density of the air and determined that one projector would light 1,000 square feet of 
approximately as the absolute temperature. From these con- area to an average intensity of 3 foot-candles. If this area 
siderations it would appear, prima facie, that if the motor is were 100 feet long and 10 feet wide, it would not be possible 


imple capacity to operate the fan at full load, and if it is to cover it with one projector, as, due to the shape and spread 
properly started at the right voltage and with sufficient copper of the beam, the light could not be distributed evenly over 
for the starting current, no trouble should be encountered at this surface nor all delivered on it. 
starting —K. R., Chicago, III. ; Various flood-lighting projectors are on the market and the 
lumens which they will deliver can be given by the manufac- 
No, 364.—PREDETERMINATION OF FLOop-LIGHTING EQUIPMENT. turers. The General Electric Company has a very complete 


there any simple rule or formula for determining in ad-  jjne of flood-lighting projectors, as follows: Form L-1 pro- 
vance what size and number of projectors to use for flood . ‘ : . ‘ my 
jector, designed for use with 250 or 500-watt focusing type 


lighting a given area? To take a specific problem, it is de- as < sang? 
sired. to flood-light a football field from the extreme top cor- Edison Mazda C flood-lighting lamps, beam spread 10-16 
ners of an open grand stand, which is 160 feet long and 30 degrees, range 150-500 feet; Form L-3, designed for close- 





feet high, the corners to be used being 60 feet from the near range work, for use with 250 or 500-watt Edison Mazda C 
edge of the field. In this case, what projector equipment can flood-lighting lamps, beam spread 40-50 degrees, range 5-75 
be reasonably determined as being the most economical with- feet: F L-5. desi if i OR Edis Meets C 
out several trial installations?—C. A. C., Madison, Wis. cet; Form i-6, Cesgmed tor Che S0-watt Edison Marca 


It is a very simple matter to predetermine flood-lighting flood-lighting lamp, beam spread 16-24 degrees, range 75-150 
problems. The solution depends upon the area to be lighted, fet Form L-2 designed for 250 and 500-watt Edison Mazda 
including the height above the field at which itwis desired to © flood-lighting lamps, mounted on swivel and trunnion, beam 


carry the illumination, and the intensity desired. For first- SPread 10-16 degrees, range 150-500 feet; and the Form L-4, 
class work, I would recommend five foot-candles though un- designed for 250 and 500-watt Edison Mazda C flood-light- 
doubtedly football practice can be carried on at much lower "8 lamps, beam spread 16-24 degrees, range 75-*50 feet. 

intensity. The following data should enable the solution of With the conditions given in the question, the Form L-1 
the problem: projector would be the best one to use. Half of the projectors 


lumen is a definite volume of light, as a quart may be a should be mounted at each corner of the grand stand and the 
volume of water. A foot-candle is an itensity of light, as a spread of the beam so adjusted that each group will cover the 
foot may be a depth of water. A foot-candle is that intensity entire field. Therefore no point will depend upon any one 
which will result on a surface located one foot away from a projector for its illumination. e 
light source of one candlepower. If we have one quart of More satisfactory results could be obtained if the projectors 
water and pour it into a vessel whose bottom is one square were mounted in four groups diagonally off from the corners 
foot in area, it will cover that area to a certain depth of, say, of the field, and at least 50 feet above the ground. In this 
one inch. Two quarts would cover the bottom two inches case, the light coming from four directions will practically 
de or they would cover two square feet one inch deep. ¢liminate shadows, which may prove objectionable with simply 
Similarly, one lumen of light poured over or projected upon two projector locations as suggested in the question. —L. C. P., 
an area of one square foot will illuminate it to an intensity Harrison, N. J. 


of one foot-candle. Five lumens would illuminate the same In flood-lighting a gridiron for night practice, it has been 
area to five foot-candles, or five times the area to one foot- found that the best method is to place a battery of three units 
candle. Hence, we can write it as a formula that on each side of the gridiron, at the center, and as high up on 
lumens = Area (in square feet) < foot-candles, - the bleachers as possible. After the batteries are in place and 
or in symbols, wired up, the current is thrown on at either one of the groups 
L=A>ci (3) and the reflectors in each projector unit adjusted for the ex- 

his can also be written as: Intensity (in foot-candles) = treme flood. Starting with the center light the beam is directed 
Lumens divided by Area (in square feet) or so that the edge of the flood nearest the battery will strike 
I=L/A (2) an imaginary line drawn down through the gridiron from the 

or Area (in square feet) = Lumens divided by Intensity (in center of one goal to the center of the other, The remaining 
foot-candles), projectors are focused in the same way, only at an angle to 
A=L/I (3) the center light, which floods one-half of the grid. The bat- 


(o apply these formulas, suppose we had an area of 8,000 tery on the opposite side is then set in a similar manner, which 
square feet to flood-light and we desired to illuminate it to floods the other half of the gridiron and results in a perfectly 
an intensity of three foot-candles with GE Form L-1 flood- blended light over the entire field. 


lighting projectors, how many are required? Where there are bleachers cn only one side of the field, as 

\pplying formula (1) and substituting these values we have: in the case in question, three batteries of two lights each are 
Required lumens=8,000 square feetX3 foot-candles, that is, used, one battery at the center and one at each end of the stand. 
24,000 lumens are necessary. One light of each battery is adjusted for full flood and directed 


t has been worked out theoretically and checked by actual on the near side of the grid, and the other on the far side with 
test that the GE Form L-1 projector equipped with a 500-watt a concentrated beam. It is not possible, however, to get a per- 
Edison Mazda C flood-lighting lamp will deliver approximately fect distribution with the latter method as that first mentioned, 
3,000 lumens. Hence, with each projector delivering 3,000 due to all the light sources being on one side of the field. 
lumens the number required will be 24,000/3,000=8 projectors. 

\nother example: We have 40 projectors lighting a play- 
ground 300 feet long by 200 feet wide. What will the aver- 
age foot-candles be? 


Installations similar to the one just described are being very 
successfully used in flooding the Harvard stadium, Forbes 
Field in Pittsburgh, and the gridirons of the Universities of 
Chicago, Illinois and Minnesota, using Western Electric-Davis 


The area is 300X200, or 60,000 square feet; 40 projectors floodlights of 1,000 watts each—W. B., Wilkinsburg, Pa. 
3,000 lumens per projector=120,000 lumens. Substituting in 


formula (2), J=120,000/60,000—=2 foot-candles. 
Using the formula in the third way, we wish to light a build- 





No. 365.—NoIsE oN TELEPHONE SysTtEM.—A small private 
telephone plant with 75 telephones is used for a credit sys- 
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tem for charge accounts in a large store. It is operated on a 
small 55-volt generator. Usually there is very aggravating 
noise on the lines, being at times so great that it sounds as if 
there were insects fluttering in the head receivers. What is the 
cause of this? Could it be overcome by installing a storage 
battery? If so, how many cells would be required and how 
should they be best charged from 110 volts direct current? 
—J. S. B., Chicago, II. 

It is probable that a generator is being used to supply energy 
without the means of smoothing out the waves or ripples due 
principally to commutation. The trouble cannot be overcome 
by installing a storage battery unless the battery is charged 
while the exchange is idle or the proper means taken to 
smooth out the waves. The use of a battery might lead to 
greater energy economy. This should be investigated. 

Whether a battery is installed or not, a choke coil must be 
inserted in each leg of the generator and possibly it may be 
necessary to connect a condenser across the generator termi- 
nals. More data are necessary to determine the construction 
of either coil or condenser. 

Charging generators are different from standard direct- 
current machines in two respects. They have smooth-core 
armatures and more than the usual number of commutator seg- 
ments. Otherwise the minute but very rapid pulsations in the 
current, caused by armature core teeth and commutation, will 
give rise to slight pulsations of potential at the transmitter ter- 
minals and make the lines noisy. 

For the past 8 or 10 years the Holtzer-Cabot Electric Com- 
pany has been making a line of dynamos designed to generate 
current with sufficient smoothness to be used directly on the 
transmitter circuit without a battery. It is found necessary to 
use a choke coil with even these machines. This type of oper- 
ation is not recommended. Local-battery operation is prefer- 
able to this method in so small an exchange as described. 

If the dynamo can be made to deliver sufficient current at 
25 or 30 volts, you can use 11 or 17 cells. This is standard 
practice. The 11-cell arrangement is preferable for all except 
toll boards. . 

A much cheaper method of charging will be found in the 
mercury-arc rectifier. The General Electric Company and the 
Westinghouse Electric & Manufacturing Company make recti- 
fier outfits especially designed for telephone exchanges. 

The size of battery to use -vould depend upon the type of 
circuit, relays, length of conversation, number of calls and 
the period between charging. 

The selection of the proper apparatus and remedies for this 
case is a telephone power engineer’s job and one should be 
consulted for a lasting result—H. E. W., Chicago, III. 

The condition met with in telephone operation to a very 
much greater extent than in any other field of electrical engi- 
neering, is that the current delivered by the generators used 
for supplying energy to the telephone system must be, as 
nearly as possible, absolutely “smooth.” The fluctuation of 
voltage and current, due to commutation and to the passage 
of the various armature conductors into and out of the vari- 
ous field sections, must be eliminated in order that the tele- 
phone circuits deriving energy from the machine may be abso- 
lutely quiet. If this is not done, these fluctuations, impressed 
on the circuits, will manifest themselves in the form of most 
objectionable noise. 

The use of a storage battery would eliminate this noise 
during the time when the system is being supplied with energy 
by the battery, but when the battery is being charged, and the 
system is deriving its energy from the machine, it must of 
necessity be noisy unless special means are taken to prevent 
it, such as the introduction of a heavy impedance coil into the 
charging circuit to reduce the fluctuations in current and 
voltage, and consequent noise. Even then it may be necessary 
to charge during the period when the system is idle, or at 
least during the period of minimum load, which of course 
means reduced efficiency of the plant. 

It must also be borne in mind that the commutator and 
brushes demand a considerable amount of care and attention, 
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since for noise caused by sparking at the commutator there 
is but one remedy and that an obvious one. 

A storage battery of 9 to 11 cells, and of about 24 ampere- 
hours capacity, should prove ample for the system in ques- 
tion, and could be best charged, either from the generator 
now in use, by the introduction of an impedance coil as pre- 
viously mentioned or, better still, by means of a mercury-arc 
rectifier set, operated from a 110-volt alternating-current cir- 
cuit, which will prove entirely satisfactory. 

Either method will prove more satisfactory than an attempt 
to charge direct from a 110-volt direct-current circuit by 
means of a lamp bank, as this method would require the in- 
stallation of two storage batteries, one to be charged while 
the other is supplying energy to the telephone system, from 
a standpoint of “Safety First..—A. C. F. L., Port Huron, 


Mich. 


No. 366.—UNLOADERS FOR ELECTRICALLY DrIvVEN AIR Com- 
PRESSORS.—What types of unloaders are available for electric- 
ally driven air compressors to prevent severe load fluctuations? 
—S. E. M., Chicago, II. 

A successful unloader made by the Ingersoll-Rand Com- 
pany for electrically driven air compressors is shown in the 
accompanying sectional diagram. Its method of operation is 
as follows: When the compressor is started, air from the 
receiver passes through the dirt collector A and pipe B to 
the small cylinder, of which C is the piston or plunger. The 
tension of the spring G is adjusted so that when the maxi- 
mum desired pressure is reached the piston C will be lifted 
against the spring and air will pass through the port D. 
This air, acting on the plunger E, lifts the valve F into its 
seat in the suction line and shuts off the air going into the 
compressor. When the receiver pressure falls, the tension of 
the spring G forces the plunger C downward and the port H 
is uncovered, thus allowing the air to escape through the 
opening /. This permits the valve F to leave its seat and 
opens the suction line to the compressor. 

In operation, this type of unloader is practical and eff- 
cient. The dirt collector needs blowing out daily and, in 
case the plungers become gummed with oil and dirt, the un- 
loader is easily taken apart and cleaned. 

Sometimes a small amount of air is required from a large 
compressor between periods of maximum output. In that 
case, an adjustable stop could be placed at point X, extend- 
ing downward and serving to keep the valve F from entirely 
closing —D. W. P., Fort Worth, Tex. 
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No. 366.—Unloader for Air Compressor. 
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A Weekly Review of the Latest Developments and Current Inform- 


tion Respecting Electrical and 


Push-Switch Control for Automobile Spotlight. 


A Chicago manufacturer of automobile spotlights has 
introduced an ingenious method of controlling the cur- 
rent to this lamp. Heretofore it has been necessary to 
control the lighting of this lamp either by means of a 
switch on the dash, which is somewhat inconvenient, or 
by means of a loose plug extending from the lamp 
not a very reliable nor durable construction. 
This Chicago manufacturer has adopted a small push 
switch, similar to that which has been used in tool handles, 
as well as in handles of electric vibrators, vacuum clean- 
This method of operation makes it easy for the 
hand that moves the lamp in various directions to 
ol the current of the lamp by simply pushing the 
When the light button is pushed the current is 
“on” and there is light; when the dark button is pushed 
the current is “off.” 

The switch, sometimes called a tool-handle switch, and 
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Tool-Handlie Push Switch and Method of Applying It to Auto- 
mobile Spotlight. 














made by the Cutler-Hammer Manufacturing Company, 
Milwaukee, Wis., is placed inside the small neck of the 
lamp similar to method shown in the attached sketch. A 
fiber insulating sleeve protects and separates it from the 
metal parts of the lamp. The push buttons are put in 
place in the switch after the switch is slid into the neck 
of the lamp. 





Arrow Electrolier Push-Button Switch. 


Two-circuit and three-circuit electrolier switches are very 
desirable in most installations, whether in private houses or 
in public buildings. To control two or three circuits from a 
single switch is obviously both convenient and economical. 

The main objection to such switches has been that they 
could only be procured in the surface snap or rotary flush 
types. For interior wiring the first was not practical and the 


second not in harmony with the push-button switches making 
up the balance of the installation. 

Efforts have been put forth during the last few years to de- 
velop an electrolier type of switch with a standard push-but- 


Kindred Mechanical Appliances 





ton movement and one or two such switches have been pro- 
duced. The switch most nearly conforming, however, to the 
standard push switch is, the adjustable electrolier push-button 
switch just put on the market by the Arrow Electric Com- 
pany, Hartford, Conn. 

This switch has the appearance and action of an ordinary 
single-pole push-button switch. Pushing the pearl button con- 
nects the circuits and pushing the black button disconnects 
the circuits. The black button, however, has an additional 
function. It can be rotated whether the circuits are closed 
or open to four different positions, giving four combinations 
of lamps. This button is so shaped at the end that it offers 
a gripping surface and also indicates by sight or touch the 
circuit on which the switch is set. 


type or as in other electrolier push switches, through the vari- 
ous combinations to get to the “off” position, or to make two 
or three useless turns or pushes to get the desired circuit. 
Neither is it necessary for the lights in the room to be turned 
off even momentarily to get another circuit, or a different 
combination of lights. 

The black button by its rotating movement can be set at 
whatever circuit desired and then the switch operates as a 
single-pole switch on that circuit. 

In most electrolier combinations there 
is usually one circuit or set of lamps 
which is generally used. The other cir- 
cuits or lamps are only used occasion- 
ally. With this switch the black button 
can be set,on the circuit most generally 
used and the switch can then be oper- 
ated as an ordinary push-button switch 
on that circuit, entirely disregarding the 
other circuits. These, however, can be 





, rm : desieod New Electrolier 
brought into service at any time desirea Push-Button 
by simply rotating the black button. Switch. 


This switch is made in several dif- 
ferent combinations and is completely described in Arrow 
E catalog No. 17 just issued. 








Fort Wayne Motor-Generator Set for Auto- 
mobile-Battery Charging. 

The ills to which automobile storage batteries are sub- 
ject are almost invariably traceable to insufficient distilled 
water or insufficient charging. Instruction books furnished 
by the battery manufacturers cover the care of the bat- 
tery very thoroughly and if directions in regard to filling 
with distilled water and keeping charged, etc., are care- 
fully followed, the batteries will unquestionably give good 
service. 

Short-distance runs, such as city driving, put very hard 
service on the starting and lighting batteries for the many 
demands for the starter, horn and lights, coupled with the 
reduced motor speed, are likely to reduce the battery 
charge to a point where it requires recharging. Winter 
service too is especially hard on batteries as the batterie; 
operate less efficiently in cold weather and require more 
charge than would be required for the same starting and 
lighting service in the warmer seasons. 
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Fort Wayne Motor-Generator Set for Battery Charging. 


facts have developed a demand for a_ battery- 
owners can 


These 
charging equipment by which garage or car 
recharge the batteries. The equipment for this purpose 
should be simple, compact and easily operated and should 
take its current from the ordinary lighting circuits. Such 
equipment must also be of low cost both for the installa- 
tion and for operation. 

A battery-charging ovtfit of this nature, which is suitable 
for either garage or private use, is made by the Fort 
Wayne Department of General Electric Company, Fort 
Wayne, Ind., and represents the best thought and expe- 
be furnished 
for service on either 60-cycle or direct-current lighting 
Both types of out- 
175 and 250 watts, 


rience of that organization. The outfit can 


service lines of either 110 or 220 volts. 
fit are furnished in outputs of 50, 100, 
and for charging voltages of 12, 18 or 24 volts direct 
current as designed, sufficient generator field rhe®stat re- 
sistance being furnished in all cases to reduce the voltage 
to that proper for charging six-volt batteries. 

These outfits consist of a small motor-gnerator set on 
which is mounted a small controlling switchboard panel 
made of steel. The outfit for use on alternating-current 
has an induction motor direct-connected to a small direct- 
current generator, while the outfit for use on direct-cur- 


rent lines has a small shunt motor coupled to the direct- 


current generator. 

The switchboard has a voltmeter for the voltage gen- 
erated, an ammeter for the charging current delivered to 
the battery, a rheostat for controlling the charging volt- 
age, and a double snap switch at a single turn serves to 
either close or open both the motor and generator cir 
cuits. The batteries to be charged can be connected to 
the generator circuit by means of lamp cord, while the 
motor end of the set can be connected to the lighting cir- 
cuit by means of cord and connecting plug screwed into 
any convenient lamp socket. The outfit is, therefore, ex- 
ceedingly simple to connect and operate. 

Hundreds of these sets are already in service and have 


proven to be compact, efficient and reliable. 





New Westinghouse Type Overload Relay for 
High-Voltage Alternating-Current Circuits. 


For ‘high-voltage stations requiring overload protection 
where the extra cost of current transformers prokibits the 


use of extremely accurate relays, the one illustrated, re- 
cently placed on the market by the Westinghouse Electric 
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& Manufacturing Company, of East Pittsburgh, Pa., is ar 
economical substitute, affording ample overload protection 
and a fairly accurate time element. It is designed for in- 
door use and is suitable for operation on high-voltage al- 
ternating-current circuits of any frequency. 

This relay, known as the type HB, consists of a strongly 
built solenoid mechanism which operates a timing and dies 
cuit-closing element through a Micarta chain of such length 
as to provide ample insulation for the voltage in use. There 
is no lost motion in the chain, as it is constantly in ten- 
sion, the action of the solenoid raising a weight on the 
contact mechanism. For voltages up to 44,000 the chain 
consists of 12 links; 20 links are provided for voltages up 
to 66,000, and 30 links for up to 110,000 volts. The links 
may be removed to shorten the chain, down to a minimum 
of one link for each 6,600 volts. 

The relay coil is inserted directly in the high-voltage 
line, but the contacts and timing parts are thoroughly in- 
sulated and can thus be handled, adjusted, or tested with- 
out disconnecting the feeder. The coil can be mounted 
on a disconnecting switch or choke coil and the use of 
separate insulators avoided, while the contact mechanism 
can be mounted in the position most convenient. 

The type HB relay is furnished in two forms, one hav- 
ing an inverse time element, the other a definite time ele- 
ment. The inverse-time-element relay can be set prac- 
tically instantaneous. In this form of relay the solenoid 
and chain are opposed in their motion by a bellows with 
an adjustable valve. The valve has a small numbered dial 
which permits of any setting between a maximum time ele- 
ment of about 20 seconds at 25 per cent overload and a 
minimum of about one second at the same overload. With 
greater overload the relay acts in a shorter time. 

In the definite-time-element relay the same kind of bel- 
lows and valve are used as for the inverse-time-limit, hut 
the solenoid chain does not act directly on it. The core 
and chain rise instantly when current reaches the tripping 
valve, and compress a spring. The spring in turn acts on 
the bellows. If the overload continues for the time for 
which the relay is set, the tripping contacts close. The time 
required for the spring to close the contacts depends only on 
the setting of the valve, and is entirely independent of the 
magnitude of the overload. The relay can be set for any 
time element between one and 10 seconds. 

The minimum current at which the relay will trip de- 
pends on the number of weights placed on the arm of the 
contact-making mechanism. This-can be varied from 80 
per cent to 160 per cent of the rated current of the relay. 

As the type HB relays are controlled by bellows, they 
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not as accurate as to time element as magneticaliy 
Their time element will be found suff- 


are 
damped relays. 
ciently accurate to afford protection on the circuit to which 
though selective protection with regard to other 
circuits in the system cannot always be satisfactorily ob- 


applied, 


d ined. 
The new type relay is intended for mounting on a dis- 
connecting switch or other support on the high-tension 
but insulating supports can be furnished where neces- 
One relay is required to protect a single-phase cir- 
two relays for a two-phase or three-phase ungrounded- 
neutral circuit, and three relays for a three-phase grounded- 
ral circuit. 


line 
sary 


cuit 


neut 





New Robbins & Myers Battery-Charging Motor- 
Generator Outfit. 


A new battery-charging outfit has been developed by the 
Robbins & Myers Company, Springfield, O. The outfit is 
made especially for charging automobile and motor-boat 
batteries and is supplied in three sizes, 80, 150 and 250 
watts 

The 80-watt outfit will generate charging current in volt- 





Robbins & Myers Battery-Charging Motor-Generator. 


ages up to eight volts and the 150 and 250-watt sets are fur- 
nished to charge up to 15 or 30 volts as desired. The 
motors of these sets are furnished to operate from 115 
and 230-volt direct-current circuits or 110 and 220-volt 
alternating current of 25, 30, 40, 50 or 60 cycles. 

he 80-watt and 150-watt sets are light in weight and 
They are provided with an 
oak sub-base so they can be placed on the running board 
of the car without injury to the finish. The 250-watt sets 
ary not provided with the wood base, as they are built for 
instalation in a permanent position. 


suitable for portable service. 


he sets are regularly furnished with a steel switchboard 


which is mounted on top of the frame. This switchboard 
is provided with an ammeter in the generator circuit to 
show the charging current, a rheostat in the generator field 


to regulate the rate of charge, a push-button switch in both 
the motor and generator circuits,.a fuse block with fuses in 
the motor line, and terminals for connecting the motor to 
the line and the generator to the battery leads. 

f desired, the outfits can be furnished without the switch- 
board. When so furnished the 80-watt and 150-watt sets 
are provided with 10 feet of duplex cord with detachable 
g on the motor side and with 10 feet of heavy duplex 
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cable with universal lead-covered test clips on the gen- 
erator side for connection to the battery. These leads are 
brought out through heavy insulated bushings in the frame 
of the machine. The 250-watt sets without switchboard are 
provided with leads which are fitted with brass connectors. 
The 150-watt and 250-watt sets are furnished with a rheo- 
stat in the generator field for adjusting the rate of charge, 
but the 80-watt set without switchboard is not provided 
with a rheostat, as it is so designed as to give a tapering 


charge to the battery and a rheostat is not absolutely essen- 
tial. 





Kazoo Variable-Speed Single-Phase Motor. 


A new type of fractional-horsepower, variable-speed, single- 
phase motor is being marketed by the R. P. Warner Electric 
Company, Kalamazoo, Mich. It is known as the Kazoo motor 
and is of the series repulsion type; no rheostat or resistance 
is used, but the speeds are obtained by changing the poles of 
the motor. These motors can be stopped, started, speed in- 
creased or decreased by a movement of the lever. The con- 
trol is self-contained in the motor. The brush-holder and 
rocker-arm ring are very simple in construction and the switch 
is of the gun-trigger type. Current is off or on instantly with 
absolutely no arcing. 

Any speed from 0 to 3,500 revolutions per minute may be 
instantly obtained without jerk or jump. With this type of 
control the current consumed is in almost direct proportion 
to the speed. The one-eighth horsepower motor will run on 
about 20 watts on low, up to about 200 watts on high speed. 
This wattage, of course, increases with the larger sizes. 

Kazoo motors are suitable for any purpose where the load 
is more or less constant. These motors will not burn out 
if heavy overload is thrown on, but the speed will be dimin- 
ished; the motor would have to be brought almost to a stand- 
still before it would burn out. An unconditional guarantee for 
one year is given with each motor. 

The Kazoo motors come in four sizes: One-eighth, one- 
sixth, one-fourth and one-third horsepower. All are for use 
on single-phase, 110-volt, 25 to 60-cycle circuits only. 

In addition to the power motors the company makes a line 
of printing-press motors especially adapted for job presses up 
to and including the 10 by 15-inch size. These are equipped 
with spring base and foot control. 

Exhaust fans in three sizes, 16, 18 and 24 inches are made 
with the same variable-speed feature. The “Aeroplane Blade” 
propeller madé. from one piece of aluminum is what distin- 
guishes these fans from others. Using only two blades a great 
deal of the usual resistance is overcome and a speed nearly 
twice that of other fans of the same horsepower is permitted. 
The manufacturers claim that considerably more air is handled 
as a result of the blade construction than would be the case 
if the multibladed fans were used. 

The two smaller motors are particularly adapted for operat- 
ing motion-picture machines and blacksmiths’ forge blowers, 
and are made practically dustproof. With the Kazoo blower 
the blacksmith controls the current in the motor to suit his 
required blast, whereas in the old way the fire was controlled 
by means of gates in the air pipe, practically using the same 





Kazoo Variable-Speed 
Single-Phase Motor. 


Exhaust Fan Driven by 
Kazoo Motor. 

























































































































































































































































current whether the fire was large or small. The Kazoo blower 
will blow the fire with as small a consumption as 25 watts. 

For motion-picture machines the Kazoo variable-speed motor 
does away with the friction drive and with the contrivance 
which it is necessary to use in connection with constant-speed 
motors. Experience has proved that constant-speed motors 
with contrivances to get variable speed are expensive, both in 
initial cost and operation. The new Kazoo motor gives better 
results and any desired speed. ‘ The control feature of the 
motor is patented. 


Steel Bracket Fixtures for Electrical Distributing 
Systems. 


With the steady extension of distribution circuits for elec- 
tric light, power and heating service there is increasing need 
for distributing fixtures that can be put up economically and 















Bracket Distributing Fixture. 











Fixture With Both Brackets on One Side of Pole. 


durably. Such a fixture has been invented by Frank M. Simp- 
son, 147 Bishop Street, Montreal, Que., Canada, and has been 
patented in the United States. It is intended primarily for 
the secondary circuits of central-station companies, but can also 
be used for telephone lines. 

The brackets are made of steel channels, hot galvanized, and 
equipped with standard spring threads for the insulators. 
They are strong, rustproof, light, cheap and of neat appear- 
ance, as shown in the accompanying views. The attachment 
end of the bracket is in the form of a split collar with the 
heads of the clamping bolts held by the flanges of the channel, 
which greatly reduces the labor charges of installation. In 
the case of a metal pole, the use of a wrench is all that is 
necessary to make the brackets absolutely rigid without injury 
to the pole. In the case of a wooden pole, it is unnecessary 
to cut a gain into the pole because the web of one side of the 
collar and the flanges on the other side of it bite into the pole 
and hold the collar firmly; there is also no need for drilling 
bolt holes. Most of the strain is on the continuous channel. 

These brackets are made in several forms, two of which 
are illustrated. By means of either of these types or the three- 
wire bracket, additional circuits may quickly be added to a 


pole already in service. Special brackets or extensions from 
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the brackets are made for supporting messenger wires of tele- 
phone cables, connecting or terminal boxes, etc. Siich exten- 
sions are securely riveted to the main bracket. 

The brackets may in some cases, where this practice js al- 
lowed, be mounted on the iron or steel soil vent pipes com- 
monly projecting from the roofs of buildings, thus doing away 
with troublesome and unsightly tripod supports frequently used 
where distributing circuits are run from roof to roof of ad- 
joining houses. 





Hooven Electrically Operated Automatic 
Typewriter. 

The automatic typewriter recently placed on the market 
by the Hooven, Owen, Rentschler Company, of Hamilton, O., 
has two important advantages over other devices which are 
used for making copies of form letters in quantity. The let- 
ters it writes are not imitation typewritten letters; but real 
typewritten letters the same in every respect as letters written 
by hand on the typewriter. The device is so constructed that 
it will stop automatically at any point in the letter and the 
typist can fill in special words, sentences or paragraphs by hand, 
so that each letter can be changed to suit the recipient and so 
each is in reality a personal communication. 

The typewriter employed is a standard machine and thie 
electric mechanism does not interfere with the operation of 
the machine by hand, when this is desired. 

The master copy of the letter is written on the perforator 
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which makes a record on a roll of paper, similar to the records 
used on the player piano. The perforator has a standard type- 
writer keyboard and any typist can prepare the master sheet 
in about the same time she could write the letter on a type- 
writer. This master sheet can be saved and used indefinitely. 
It can be so arranged that when the automatic typewriter 
comes to a certain point it will stop until the operator comes 
to fill in any special sentences, prices, salutations or anything 
pertaining to the special individual addressed. The speed of 
the machine is such that it will do the work of five average 
typists. ; 

The mechanism which operates the typewriter and acces- 
sories is mounted directly under the typewriter and the whole 
outfit is mounted on a multiple-drawer sanitary typewriter 

The motor is mounted under the operating mechan- 
is belt-connected to it. The motor has a rating of 
rsepower and is made by the Robbins & Myers Com- 


cabinet. 
ism an 
1/20 | 
pany, Springfield, O. 





Use of Pole Jacks to Facilitate Mbdietenenes of 
Pole Lines. 


It has come to be well known that proper maintenance of 
es not only reduces the likelihood of breakdowns when 

cccur, but frequently removes the objection so often 
against overhead construction—that of unsightliness, 
is due in many cases to poor alinement, failure to re- 
place weakened poles and other lack of effective maintenance. 
The cost of proper maintenance has heretofore been heavy 
where labor-saving appliances have not been used. A device 
that has resulted in marked economy in this respect is the 
Simplex pole jack illustrated herewith in active service. 

Fig. 1 shows a telephone pole that by reason of its angle, 
or rake, was carrying a greater load than was safe and spoiled 
the alinement of the pole line, hence straightening was neces- 
sary. By means of the No. 318 Simplex pole jack only one 
man was necessary to effect the straightening of the pole. The 
I-beam base, making a nonslip, portable cribbing, was placed 
at a short distance from the pole, the jack placed thereon and, 
through its pivoting base, inclined at approximately 45 degrees. 
By means of 16 strokes of the lever the pole was placed in 
true vertical position, as shown in Fig. 2. The I-beam base 
prevented ground slippage, and the cap of the rack bar, hold- 
ing by pressure against the pole, formed a dependable truss; 
thus this one man was enabled to “step away” to sight the cor- 
rectness of the pole’s position, and then to tamp the ground. 
He then released the jack and the one-man job was completed. 

It has been a time-accepted fact that preliminary digging 
around a pole is essential before trying to pull the pole out 
for replacement. With the Simplex pole jack digging is en- 
tirely eliminated, no matter what the weather conditions are. 
The I-beam base is placed beside the pole, the jack set upon 
it, the chain is slung around the pole and pulled tight through 
the pear-shaped link, and then the jack literally jumps the 
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pole away from the earth. Only a few minutes are required 
for the entire operation, in fact, the No. 318 Simplex pole 
jack holds the record for pulling 40-foot poles in eight minutes. 
In case a pole is set in concrete or in a paved street or alley; 
there is no danger to the pavement or curbing, as is the case 
when a large hole is first dug around the pole to be replaced. 
Another advantage of the use of the pole jack is that the work 
is rendered so easy that the former frequent cases of hernia 
from the use of spud bars and carrying hooks for lifting poles 
from the holes have been entirely eliminated. This is an im- 
portant advantage to the linemen. 

The Simplex jacks illustrated are manufactured by Temple- 
ton, Kenly & Company, Limited, 1020 South Central Avenue, 
Chicago, III. 


An Original and Effective Mine-Signal System. 


The A. Hanna Coal Company, operating mines in the 
northern peninsula of Michigan, has equipped its shafts 
with a signaling system as effective as it is novel. Con- 
fronted with a signaling problem in connection with its 
cage operations, the mine officials co-operated with the 
Western Electric Company in designing a special system. 

This system and its operation are simple, being essen- 
tially as follows. At each of the various mine levels loud- 
ringing extension bells are installed in pairs, each pair 
six-inch and one eight-inch weather- 
proof loud-ringing gong. In connection with these bells, 
special switches are installed at each level. They consist 
of a telephone switch: hook housed in a weatherproof cast- 
iron casing. Attached to the switch hook and hanging 
from the casing is a long leather strap, similar to the well 
known street-car strap. Pulling this strap makes con- 
tact and rings the six-inch bells on every level and one in 
the engineer’s room. When a man has loaded a car and 
wants it hoisted he pulls the leather strap a number of 
times, the number corresponding to a prearranged signal 
that corresponds to the operation desired. The ringing of 
bells on each level in connection with the engineer’s bell 
serves aS a warning to the men on the various levels. 
The six-inch bells are on one circuit and the eight-inch 
bells on another, the latter being rung by the engineer 
when he is ready to hoist, or as a summons. 

The wires of the signaling circuit are used for a tele- 
phone system with a telephone set in the engineer’s cabin 
and a set on every level. The system is simply a magneto 
party-line circuit and is used as a means of communica- 
tion, in connection with the signaling system between the 
various levels and the engineer. 

The company has placed great reliance in its new sig- 
nal system and has taken great precaution to keep it in 
operation. A supplementary circuit has been wired so that, 
if the ringing current in connection with the system should 
fail, warning bells will ring, thus summoning a repair man. 





consisting of one 














Fig. 1.—Jack in Place Ready for Straight- 
ening Pole. 


Fig. 2.—Tamping the Straightened Pole. 


Fig. 3.—One Man Lifting Out a Heavy 
Pole. 
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Hickey & Schneider, Elizabethport, N. J., manufacturers 
of transmission-line equipment, have issued bulletin No. 40, 
on seamless-copper splicing sleeves. 

Reimers Manufacturing Company, manufacturer of elec-— 
tric heating appliances, announces that the expansion of 
its business necessitates the removal of its offices to larger 
quarters at 517-523 West Forty-fifth Street, New York 
City. 

The Adams-Bagnall Electric Company, Cleveland, O., an- 
nounces that its office in New York City is now located 
in the Engineering Building, 114 Liberty Street, and is 
under the of F. C. Perkins, the company’s 
eastern representative. 

John A. Roebling’s Sons Company, Trenton, N. J., in the 
fourth issue of its publication, Roebling Wire Rope, presents 
several interesting illustrated articles on the uses of wire 
rope for cranes, conveyors, derricks and mine hoists, and 
on the care of wire rope. 

National Lamp Works of General Electric Company, Nela 
Park, Cleveland, O., for the second successive year is con- 
ducting a window-trimming contest among its distributors 
throughout the country. Sixty prizes are offered, ranging 
in value from a Ford touring car down to $5 in cash. To 
every entrant in the contest a 32-page booklet entitled 
“How Sixty Window Experts Display National Mazdas,” is 
being sent. This publication contains pictures of 60 of the 
best trims produced in last year’s contest, with reading 
matter emphasizing the features that gave selling value to 


management 


each display. 

Kuhlman Electric Company, Bay City, Mich., manufac- 
turer of transformers, has closed a contract with the il- 
luminating department of the city of Milwaukee, Wis., for 
a large quantity of small individual lamp transformers of 
the series-multiple regulating type. A demonstration cir- 
cuit consisting of these transformers and nitrogen-filled 
lamps was installed in Milwaukee last year and has proyen 
so successful that the department has decided to light the 
entire city in the same manner. The recent contract is for 
a part of the entire system to be installed. The additional 
equipment will be purchased later. 

Macbeth-Evans Glass Company, Pittsburgh, Pa., has issued 
Catalog No. 82 on its new Thebian glassware for home 
illumination. A large variety of sizes and shapes of bowls 
and shades are available, all of them having colored decora- 
tions of more or less simple designs. Over 50 designs are 
illustrated in the catalog. The company also has issued a 
new catalog (No. 87) on its well known Albaglass. A large 
number of new shapes are now available, the catalog show- 
ing nearly 120 designs of bowls, urns, globes, shades and 
reflectors. Many of these are highly decorative, especially 
when provided with the special Alba Antique color. 

Stanley & Patterson, 23 Murray Street, New York City, 
announce the purchase of the business, trademarks, patents, 
finished stock, stock in process of manufacture and good- 
will of the P. R. Manufacturing Company, Detroit, Mich., 
manufacturer of electric bells, etc. .The plant is being 
moved to New York City and consolidated with the Stanley 
& Patterson plant, and Mr. Proctor, of the P. & R. com- 
pany, will remain in direct charge of the manufacture of 
former P. R. products. Every effort is being made by 
Stanley & Patterson to prevent inconvenience to P. R. cus- 
tomers, the stock in hand and in process of manufacture 
permitting reasonably prompt shipments on standard lines. 





WMI 


Westinghouse Electric & Manufacturing Company, Fast 
Pittsburgh, Pa., has issued leaflet No. 3,922, on equalizer 
pedestals, and leaflet No. 3,919, on polyphase induction 
feeder-voltage regulators for medium and large capacities, 
The latter leaflet gives a description of the purpose, con- 
struction and operation of the feeder regulator. 
Cutler-Hammer Manufacturing Company, Milwaukee, 
Wis., has removed its Cleveland office from the Schofield 
Building to modern and more commodious quarters on the 
twelfth floor of the Guardian Building, Euclid Avenue, 
Cleveland, O. This is the fourth time since its establish- 
ment, seven years ago, that the office in that city has 
been compelled to double its quarters. G. S. Crane, as- 
sistant manager, central district, continues in charge of 
the Cleveland division. The central district covers the 
western half of Pennsylvania, West Virginia and three- 
quarters of Ohio, with completely equipped sales offices in 
Cleveland and Pittsburgh. The district is in charge of A. 
G. Pierce, manager, central district, with headquarters in 
Pittsburgh. , 
Westinghouse Machine Company, East Pittsburgh, Pa., 
has recently received orders totaling more than $2,700,000, 
for equipping with propelling machinery 44 merchant ships, 
now under construction or contracted for at the yards of 
shipbuilding companies on both the Atlantic and Pacific 
coasts. The company also has in immediate prospect the 
equipment of 16 merchant ships, in addition to the 44 above 
mentioned, bringing the total number of ships up to 60, and 
the total value of the orders for machinery to be supplied 
by the Westinghouse Machine Company to approximately 
$3,750,000. The ships are to be equipped with the latest 
refinements in the line of propelling machinery, consisting 
of Westinghouse turbines with double-reduction gears, and, 
with few exceptions, condensing equipment. The business 
above described covers strictly merchant ships, and does 
not include orders received for propelling machinery for 
the United States Navy, or for foreign governments. 
Rathbone, Sard Electric Company, Albany, N. Y., has pur- 
chased the property of the Interstate Storage Company 
north of Rathbone, Sard & Company’s factory on North 
Ferry Street. This property has buildings on it now con- 
taining over 50,000 square feet of floor space, and the 
former company is planning to put up a new building on a 
portion of the property which is now vacant. The present 
plant of Rathbone, Sard & Company will continue the 
manufacture of Acorn gas stoves and the new plant will 
be devoted entirely to the manufacture of the Acorn elec- 
tric range. At present the factory has an output capacity 
of between 15,000 and 20,000 ranges a year and this will 
be materially increased when the electric range works are 
in running order. The new company will be run entirely 
independent from Rathbone, Sard & Company. At the ‘rst 
meeting of the company the following officers were elected: 
Russell E. Sard, president; H. P. G. Norstrand, vice-presi- 
dent and general manager; W. H. Webster, vice-president, 
and Arthur M. Blanchard, secretary and treasurer. Tliese 
with Ellery A. Baker compose the board of directors. H. 
P. G. Norstrand, the general manager of the new company, 
has been identified with Rathbone, Sard & Company for 
11 years in. the capacity of general superintendent and as 
manager 6f£ the electric stove department. The new com- 
pany will specialize in electrical appliances, especially 
stoves and bake ovens. 
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W. R. McGOVERN, formerly 
state engineer for the Chicago Tele- 
phone Company, has been appointed 
chief engineer of the Central Group of 
Bell Telephone companies, succeeding 
MR. JAMES G. WRAY, who resigned 
' hereafter be associated with 
of Hagenah & Erickson, public 
igineers, Chicago, Ill. Mr. Mc- 
Govern is a native of Milwaukee, Wis., 
and a graduate of Marquette University. 
He started in the telephone business in 
1899 with the Erie system, which em- 
braced the Wisconsin, Michigan, North- 
western, Southwestern and Cleveland 
companies. When the construction de- 
partment of this system was abolished 
in 1901 he entered the equipment de- 
partment of the Wisconsin Telephone 
Company at Milwaukee, running the 
gamut of traffic, maintenance and con- 
struction work, holding such positions 


MR 


and will 
the firm 
utility ¢1 


W. R. McGovern. 


fic inspector, equipment installer, 

rreman, finally becoming equip- 
engineer and later chief engineer 

Wisconsin Telephone Company. 

xperience in these positions has 
ed most of the work from making 
prints to the engineering and con- 
ion of the largest exchanges in 
msin. When the Central Group 
ormed in 1911 Mr. McGovern was 
erred to Chicago and appointed to 
osition of engineer of inventory 
ppraisals for the five companies. 
\ugust 1, 1912, he was appointed to 

sition of engineer for the state of 
is, embracing all the property of 
Chicago Telephone Company, city 
suburban, and the Central Union 
hone Company in Illinois. In 
the property of the Central Union 
inois, having been placed in a re- 
rship, was withdrawn from the 
engineering department. Mr. Mc- 
rn is an Associate of the American 
tute of Electrical Engineers, a 
member of the Chicago Association of 
Commerce, the Traffic Club and the 
Electric Club. 

MR. J. S. FORD, formerly building 
engineer in the Illinois state engineer- 
ing department of the Chicago Tele- 

ie Company and the Central Union 

‘lephone Company, succeeds MR. W. 
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R. McGOVERN as state engineer for 
the Chicago Telephone Company. MR. 
JAMES I. McDONALD, who has been 
general building inspector in the state 
engineering department ot the Chicago 
Telephone. Company, has been pro- 
moted to the position left vacant by 
Mr. Ford. 

MR. GEORGE R. HEBDEN, for 
several years mechanical superintendent 
of the Trumbull Electric Manufacturing 
Company, Plainville, Conn., has _ re- 
signed, to accept a responsible position 
with the Westinghouse Electric & 
Manufacturing Company, East Pitts- 
burg, Pa. He had been with the Trum- 
bull company in various capacities for 
11 years. MR. A. K. SUTHERLAND 
has been designated as his successor. 
He has had charge of the macliine room 
for some time, this position now being 


filled by MR. C. A. AHLSTROM. 


MR. J. D. A. CROSS, for the past ten 
years a member of the General Electric 
Company’s sales organization in the 
Chicago district and whose work has 
been confined particularly to the sale of 
electric heating devices, has been pro- 
moted to the position of general sales- 
man of the company’s line of electric 
heating appliances. His territory will 
include the entire United States, and he 
will maintain headquarters at Pittsfield, 
Mass. Mr. Cross made innumerable 
friends during his long period of activi- 
ties in the Chicago district, and, while 
wishing him every success in his new 
field, they regret that his work will not 
permit him to devote much of his time 
in that territory. 

MR. ARTHUR WILLIAMS, presi- 
dent of the New York Electrical Expo- 
sition, entertained MR. HERBERT A. 
WAGNER, president of the National 
Electric Light Association, at a dinner 
at Sherry’s in New York City, Friday 
evening, October 13. After the dinner 
there were a few informal remarks con- 
cerning the growth of the Electrical 
Show and the National Electric Light 
Association,’ and the party, consisting 
of about 30 electrical men, then visited 
the Electrical Show and were greatly 
interested in the varied exhibits. Among 
those present, besides the host and the 
guest of honor, were Messrs. Guy E. 
Tripp, Thomas E. Murray, Walter Neu- 
muller, Frank W. Smith, W. F. Wells, 
R. S. Orr, Walter H. Johnson, T. C. 
Martin, Charles W. Price, Edward H. 
Johnson, James H. McGraw, George W. 
Elliott, Ray D. Lillibridge, John W. 
Lieb, George F. Parker, E. W. Lloyd, 
Douglas Burnett. Martin J. Insull, H. 
M. Edwards, Dudley Farrand, C. G. M. 
Thomas, H. C. Abell and Robert Carter. 


MR. F. D. EGAN, who was elected 
president of the Association of Iron and 
Steel Electrical Engineers at the recent 
Chicago convention, is steam and elec- 
trical engineer for the Pittsburgh Cru- 
cible Steel Company, Midland, Pa. He 
is one of the younger members of the 
association, having been born in 1882 
at Frostburg, Md., where he received 
his early education. After taking pre- 
paratory work at the Grove City (Pa.) 
College he entered the University with 


wanna 


the class of 1910. While receiving his 
engineering training, Mr. Egan was em- 
ployed in a number of Pennsylvania 
steel mills and obtained a thorough 
practical knowledge of steel-mill opera- 
tions. He was employed at the Home- 
stead works of the Carnegie Steel Com- 
pany from 1899 to 1903, at the Carrie 
works of the same company at Rankin, 
Pa., during 1906 and 1907, and at the 
McKeesport works of the National 
Tube Company from 1907 to 1911, being 
assistant superintendent of that com- 
pany’s electrical department the last 
two years. During 1905 and 1906 he 
was employed in the East Pittsburgh 
works of the Westinghouse Electric & 
Manufacturing Company. In 1911 Mr. 
Egan accepted the position of electrical 
engineer for the Pittsburgh Crucible 
Steel Company and assisted in the de- 


F. D. Egan. 


sign and erection of that company’s 
new plant in Midland. Three years 
later he was made steam and electrical 
engineer, his present position. Mr. 
Egan has always been one of the most 
active members of that very progres- 
sive organization, the Association of 
Iron and Steel Engineers, and his elec- 
tion to the presidency is an indication 
of continued rapid progress. He is also 
a member of the American Institute of 
Electrical Engineers, the Iron and Steel 
Institute and the Delta Tau Delta fra- 
ternity. 


OBITUARY. 
MR. VIRGIL G. BOGUE, one of the 


most distinguished civil engineers in 
America, died October 14 on board a 
steamer enroute from Mexico to New 
York City. He was 70 years old. Mr. 
Bogue gained fame as a builder of rail- 
roads in this and other countries. In 
1896 he was consulting engineer of the 
Department of Public Works, New 
York City, and was chairman of the 
board of engineers that reported on the 
feasibility of operating surface cars and 
elevated trains on the Brooklyn Bridge. 
Mr. Bogue was an active member in a 
large number of engineering organiza- 
tions. 
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EASTERN STATES. 
KITTERY, 


Commission 
thorizing 
pany to 
to the Rockingham County Light & Power 
of Portsmouth, N 


has rendered a decision au- 
Kittery Electric Light Com- 


Company, 


MECHANIC 


Company 
Railway Company have been purchased by 
the Oxford 
JACKSON, 
Electric Company, of this city, has passed 


manager 
Railway, 
velop the plant, which provides light, heat 
and power Jackson, 
Conway 
PENACOOK, 
tric Company 
Commission for authority to pur- 
property and franchise of the 
Penacook Electric Light Company and also 
electric 
Boscawen 
BURLINGTON, 
tric Light 
a 
Mills to 
and power 


chase the 


Company, of St. 
transmission line r 
Milton and furnish electric light 


Orchard, 


RUTLAND, 
Company has 
capital stock of $500,000 to con- jn jts local power plant. 
1,700-kilowatt generating station 
on Leicester River in 
holdings 


acquired the town of Salisbury. 


stone and operate hydraulic works. 
Frost, of this city, who is largely 
interested 


pany, and Edwin W. Lawrence and Leon-_ the 


ATHOL, MASS.—The Athol Gas & Elec- 
tric Company 
the town 


town to pay $800 and the bal- 
met by popular subscription. 
MASS.—The 
mission has recommended that city depart- 
the Boston Edison Company’s 
system of automobile garaging and opera- 
tion, believing 
methods would accrue. 
MASS.—Chestnut 
from the forested area of the Metropolitan 
Works reservations will be used in 
the construction of a transmission line to 
be built to connect the state’s hydroelectric 
generating stations at the Wachusett and 
the Southboro 
LOWELL, 
has voted 


years, the 
ance to be 
BOSTON, 


ments adopt 


BOSTON, 


MASS.—The city government 
to construct a central light and and 
power plant for the new high school build- 
ings in this city. 
RANDOLPH, 
Holbrook Power & Electric Company has 
commission’s 
issue of 400 shares at $100; a hearing will 
be held on this petition October 27. 
WINCHENDON, MASS.—The Winchen- tion 
don Electric Light & Power Company, re- 
acquired by C. D. Parker & Com- 
pany, of Boston, has petitioned the Massa- 
Gas and Electric Light Commis- 
sioners for authority to issue 2,580 shares 
of new capital stock,’ at $100 per share. 
The company has already made extensive 
improvements 
plates further additions. 
for October 23, at Boston. 
CANANDAIGUA, N. Y.—A movement is be installed early next year. 
to install a modern lighting sys- 


chusetts 
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Weekly Record of Construction 


tem in the business section. W. M. Spangle 
is interested in the plan. 

MINEOLA, N. Y.—The Nassau Light & 
Power Company has applied to the Public 
Service Commission for authority to issue 
$531,000 in capital stock. The proceeds 
are to be used to reimburse the company’s 


TTL Ca 


ME.—The Public Utilities 


its property and franchises 


. H. 


. s mon F treasury for moneys expended out of in- 
FALLS, ME.—The hold- come. Plant improvements are _ also 
Mechanic Falls Electric Light pjanned. 


the Norway & Paris Stree SARATOGA SPRINGS, N. Y.—The City 


‘ 7 - : Council is considering plans for -a mu- 
“lectric Lig ( any. ptr : : : * . 
Ele ¢ tric Light omg h . +.  micipal electric-lighting plant. Commis- 

N. H.—The Goodrich Falls sioner of Public Works Thompson has 


been named to investigate the feasibility 
of establishing such a plant. At a recent 
meeting the Council decided to eliminate 
all gas lamps in the city and replace them 
with 80-candlepower incandescent lamps. 

NEW BRUNSWICK, N. J.—A complete 
mechanical system will be installed in the 
new manufacturing plant of the Ringwalt 
Linoleum Works, comprising’ electrical 
equipment and automatic sprinkler system. 
Ballinger & Perrot, Philadelphia, are the 
architects. 

NEWTON, N. J.—The Sussex County 
; : Country Club will build an electric-lighting 
Public #lec- plant at its clubhouse. Thomas W. Bent- 
Albans, will ley will purchase the plant for the or- 
from Fairfax ganization. 

WOODBURY, N. J.—The Council has 
started a movement looking toward the in- 
—o of a municipal electric-lighting 
plant. 

ENOLA, PA.—The Pennsylvania Rail- 
road will make alterations and extensions 


of W. G. Nelson, formerly 
of the Atlantic Shore 
his associates, who will de- 


fartlett and North 
N. H.—The Concord Elec- 


has applied to the Public 


service in the town of 


VT.—The 


George A. 
econ- 


the latter town. 
Me., is the 


Addison Electric 


VT.—The 
been incorporated 


Western Vermont, , HARRISBURG, PA.—Charters have been 
pulp company having been issued to the Ortanna Electric Light & 

The Fower Company, to operate in Fairfield 
Township, Adams County, and to the 


nergy generated is to supply the Kinsley 4 c : ( 
mille and other industrial plants. The Franklin Township Power & Light Com- 
power company’s charter gives it the pany, to operate in Franklin Township, 
right to acquire water power by purchase Adams County, the capital of each to be 
or lease, build electric power equipment, $5,000, with offices at Ortanna. The in- 
sell current, cut and manufacture lumber, C°rporators are Samuel H. Musselman, 

’ New Holland; Samuel Z. Musselman, 


Akron, and Ivan Z. Musselman, Ortanna. 
HAZLETON, PA.—It is reported that 
Wilkes-Barre & Hazleton Railway 
Company is planning to extend its line to 
Tamauqua. 
SUSQUEHANNA, PA.—The Borough 
Council has granted a 35-year franchise to 


the Hortonia Power Com- 


of Rutland, are behind the 


has contracted to supply 


Petersham with street light- the Susquehanna County Light & Power 


Company, of which F. J. Piatt, of Scran- 
ton, is treasurer. The franchise is subject 
to the approval of the Public Service Com- 
mission, 

MILLERSBURG, PA.—The Millersburg 
Electric Light, Heat & Power Company 
has purchased the electric plants at New- 
that large economies over port and Mifflin. A new plant will be 

built by the company on the site of the 
cut Present plant. Machinery has already been 
ordered and the construction work has 
already been commenced. The new com- 
pany will extend its lines to Halifax, 
where it has the contract to light that 
borough, and will complete the work to 
that point before the new year. The new 
plant will run wires across the Susque- 
hanna River and furnish electric power 
light for Newport, Mifflin, Millers- 
town, New Bloomfield, Port Royal, Thomp- 
sontown, Mexico and possibly Duncannon 
and Liverpool. 

BALTIMORE, MD.—The United Rail- 
ways & Electric Company recently started 
work on the building for its new Belvedere 
Avenue substation. The West Construc- 
Company has the contract for the 
building and the Westinghouse Electric & 
Manufacturing Company has the contract 
for the complete electrical equipment con- 
sisting of three 1,500-kilowatt, 375-revolu- 
tions-per-minute rotary converters, nine 
550-kilovolt-ampere, 13,000-volt air-blast 
transformers, two blower sets, an air com- 
pressor and a small motor-generator set, 
necessary switchboards and _ = switching 
equipment. The electrical apparatus will 
The com- 
pany recently let a contract for feeder oil- 


of $1,500 per year for five 


Com- 


Finance 


poles, 


dams. 


MASS.—The Randolph & 


approval of an 


to its plant and contem- 
A hearing is set 
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switch equipment and necessary instru. 
ments for same, part of which is to be 
installed in the main power house and 
the balance in the Druid Hill substation, 

LOGAN, W. VA.—It is_ reported the 
Boone Power Company, which was re- 
cently organized, will purchase electrical 
energy from the Logan County Light & 
Power Company, to be distributed over the 
lines acquired by the former company. 

HICKORY, N. C.—The Southern Public 
Utilities Company, of Charlotte, which was 
recently granted a franchise here, is pre- 
paring to extend its distribution system 
to West Hickory, Highland, Longview and 
Windy City. 

MOCKSVILLE, N. C.—An election will 
probably be called by the City Council to 
consider a proposition for the issuance of 
bonds to _ install’ electric-lighting and 
waterworks systems here. 


NORTH CENTRAL STATES. 


CANAL DOVER, O.—Plans are being 
prepared by D. F. A. Wheelock, engineer, 
Woodward Building, Warren, Pa., for an 
electric railway from Canal Dover to Mil- 
lersburg. It will be built by the Millers- 
burg -& Western Railroad Company, of 
which Benjamin George is secretary and 
treasurer. The construction work wil! in- 
clude 35 miles of single track, main power 
house and two substations. 

COLUMBUS, O.—A municipal light plant 
extension department is to be established 
under the department of public service, to 
be in charge of Herman Gamper, special 
engineer in charge of the extension of 
the plant. 

GALLIPOLIS, O.—The Ohio Utilities 
Company has made formal application to 
the State Utilities Commission for author- 
ity to issue bonds and stock to the amount 
‘of $1,050,000, to be used for the purchase 
and for improvements to the electric-light- 
ing plants at Chillicothe, Circleville, Dela- 
ware and this city. The application will 
be heard October 25. 

CONNERSVILLE, IND.—The merger of 
the Light, Heat & Power Company and 
the Hydroelectric Light & Power Company 
here has been announced, The former com- 
pany will lose its identity. E. D. John- 
son, president of the Hydroelectric com- 
pany, will be president of the new con- 
cern, and Erle Meeks will be secretary 
and treasurer. 

SHELDON, IND.—A company is being 
organized to establish an electric-lighting 
plant here. C. F. True is interested. 

SPICELAND, IND.—Plans are being 
considered here for the erection of a mu- 
nicipal electric-lighting plant. 

MAHOMET, ILL.—A stock company to 
be capitalized at $10,000 is being organ- 
ized here to build an_ electric-lighting 
plant. J. N. Black is interested. 

IRON MOUNTAIN, MICH.—The Indiana 
Mining Company has contracted with the 
Peninsular Power Company for electric 
power, and the work of building a trans- 
mission line from Twin Falls will be com- 
menced at an early date. The _ initial 
installation will supply the crusher and 
pumping plants, and next year an electric 
haulage system and a number of indi- 
vidual motors will be installed. : 

BROWN DEER, WIS.—The Milwaukee 
Electric Railway & Light Company is 
erecting a transmission line to this village 
and will soon furnish service here. 

GREEN BAY, WIS.—The Wisconsin 
Public Service Company is stringing wires 
from this city to Manitowoc for the pur- 
pose of serving plants in Two Rivers and 
New Denmark, transmission lines being 
erected between Manitowoc and these two 
towns. A substation is being completed 
in New Denmark and the lighting company 
in Two Rivers has contracted for power 
from the Green Bay plant. 

MANITOWOC, WIS.—The City Council 
has made a proposition to the West Side 
Power & Light Company for the purchase 
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of its plant and has asked William Rahr, 
president of the company, to fix a price 
on it. 
NEENAH, 
the Wisconsin Traction, 


'WIS.—It is reported that 
Light, Heat & 
Power Company, of Appleton, has pur- 
chased a tract of land for building an 
electric light and power plant here. A. K. 
Ellis is general manager of the company. 

PESHTIGO, WIS.—It is reported that a 
hydroelectric company will be formed 
here for the purpose of developing power 
at Caldron Falls and to enlarge the 
waterpower plant here. The new concern 
will be financed partly by stockholders of 
the Peshtigo Lumber Company. 

ST. CLOUD, MINN.—The St. Cloud Pub- 
rvice Company is contemplating the 


le Se 
Saath n of a transmission line from St. 
Cloud to Buffalo and will furnish service 
to the towns of Clear Lake, Big Lake and 
Becker. 


SHARON, WIS.—The Trustees have en- 
nto a contract for the sale of the 


ea 

waar nal electric-lighting plant to the 
Southern Wisconsin Electric Company, the 
transfer to take place November 4. The 
company will make improvements to the 
plant and furnish service here. This is the 
first instance to be recorded in Wisconsin 
of the sale of a municipally owned utility 
to a private company, 


GAYLORD, MINN.—The Northern States 


Power Company has purchased the miu- 
nicipal electric-lighting plant and plans 
to extend its transmission lines to this 
city 


HASTINGS, MINN.—The Hastings Elec- 
tric ght & Water Power Company is 
planning to make improvements and ex- 
tensions to its distribution «system. 

MADISON, MINN.—The installation of 


a new pumping unit in the municipal elec- 
tric-lighting plant, of which J. C. Bang 
is superintendent, is planned and esti- 
mates are being received for a 6,000-gallon 


centrifugal pump complete, with three- 
phase, 60-cycle, 220-volt motor. 

SPISNCER, IOWA.—Bonds in the sum of 
5,000 were voted at a recent election, the 
proceeds to be used for improving the 
local electric-lighting plant. 

MARYVILLE, MO.—The Maryville Elec- 
tric Light & Power Company has been 
granted a franchise to supply electric 
service in the town of Barnard, to which 
a transmission line will be erected. 

ST. LOUIS, MO.—The Cupples Station 
Light. Heat & Power Company has ap- 
plied to the Board of Public Service for 


permission to connect two of its power 
plants in the downtown district by means 
of a conduit system. 

ELDORADO, KANS.—Drilling oil wells 


with electric power is an innovation at- 
tracting unusual attention in the mid- 
continent oil field. One deep test here 
is being drilled with electricity, and sev- 
eral companies have installed electrical 
outfiis to pump producing wells. It is 
claimed that electricity is cheaper than 
steam both for drilling and pumping. 

HAYS, KANS.—The City Council is 
planning the purchase of the Hays Elec- 


tric Light Company and improvements to 


the plant if the negotiations are com- 
pleted. 

M\'LLINSVILLE, KANS.— The _ City 
Council will call an election to vote on 
the uestion of issuing electric light bonds. 
The city of Greensburg has made a 
proposition to furnish electrical energy 


for three cents a kilowatt-hour, providing 
this city guarantees to use 3,000 kilowatt- 
hours per month. 

VIOLA, KANS.—The City Council has 
granted a 20-year franchise to the Sumner 
Light & Power Company for furnishing 
electrical energy for street lighting and 
for private consumption’ here. A _trans- 
mission line will be erected from Welling- 
ton to this city. 


BERTRAND, NEB.—Voters here will 
consider the question of issuing $11,000 in 
bonds for the erection of an electric-light- 
ing plant. 


EXETER, NEB.—The holdings of the 


Exeter Light & Power Company have been 
purchased by the Continental Gas & Elec-— 
tric Company, of Cleveland, O., which op- 


erates in this section. The latter com- 
pany will probably connect the local plant 


its transmission lines in the near 
uture, 

FORT CALHOUN, NEB.—The City 
Council has entered into an agreement 


with the Omaha Electric Light & Power 
Company for the purchase of electrical 
energy for a street-lighting system to be 
erected here. A transmission line will be 
built from the Douglas County line to this 
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DATES AHEAD. 


American Physical Society. Nela Re- 
search Laboratory, Cleveland, O., Octo- 
ber 27-28. Secretary, A. D. Cole, Ohio 
State University, Columbus, O ‘ 

Telephone Pioneers of America. An- 
nual meeting, Atlanta, Ga., October 27- 
28. Secretary, R. H. Starrett, 195 
Broadway, New York City. 

Electric Power Club. Hot Springs, 
Va., November 15-18. Secretary, C. H. 
ee 1410 West Adams Street, Chicago, 


Ohio Society of Mechanical, Electrical 
and Steam Engineers. Annual meeting, 
Columbus, O., November 16. Secretary, 

. E. Sanborn, Ohio State University, 
Columbus, O. 

Association of Railway Electrical En- 
gineers. Annual convention, Hotel La 
Salle, Chicago, Ill., October 31 to No- 
vember 3. Secretary, A. J. Andreucetti, 
Chicago & Northwestern Railway Com- 
pany, Chicago, Il. 

Kansas Public Service Association. 
Annual meeting, Topeka, Kans., Decem- 
ber 7-8. Secretary, E. A. Wright, Man- 
hattan, Kans. 











city. Some time ago bonds in the sum 
of $7,000 were voted for the construction 
of a municipal electric-lighting plant and 
distribution system, but it was found that 
this amount of money would not be ade- 
quate to construct a plant of sufficient 
capacity, so the alternative of securing 
energy from the Omaha company was ac- 
cepted. 

CLARK, S. D.—The City Council is con- 
sidering a proposition made by outside 
capitalists to install an electric-lighting 
system in Clark. The promoters ask for 
a 20-year franchise, and if this granted 
will put in a system costing about $30,000. 

LINTON, N. D. — The_ construction 
work on the local electric-lighting plant 
is progressing rapidly and citizens here 
will soon be enjoying electric service. 

TOWNER, N. D.—T. K. Strand, who re- 
cently secured the electric-lighting fran- 
chise here, is making preparations for the 
construction of a plant. He expects to be 
able to furnish service in 60 days. 


SOUTH CENTRAL STATES. 


HAZARD, KY.—Excayation has been 
completed and pouring of concrete has 
begun for the new plant of the Kentucky 
River Power Company here. Boilers and 
turbines have been shipped and will be 
installed by Cx E. Carlin, the contractor. 

HAZARD, KY.—S. D. Hughes, of Win- 
chester, Ky., has purchased the plant and 
business of the Hazard Telephone Com- 
pany, the consideration being reported as 
$30,000. Lines of the company extend 
through Perry, Ereathitt and Leslie Coun- 
ties. Mr. Hughes proposes to expend 
$10,000 in improvements. 

LA GRANGE, KY.—Formation of a com- 
pany to establish and operate a light, 
power, water and ice plant here is being 
undertaken by a group of Louisville and 
lecal men. E. S. Tachau, of Louisville: R. 
M. Smith, J. B. Davis and others, of La- 
Grange, are interested. The proposed 
capital is $60,000. 

MARYVILLE, KY.—An electric railway 
will be constructed between Maryville and 
Vestal. Application for a charter has 
been made, the initial capital to be $10,000 
and the incorporators M. T. DeVault, E 
R. Oates and others. 


MURRAY, KY.—The city will vote in 
November 7 on a bond issue for establish- 
ment of a municipal electric-lighting plant. 


BIRMINGHAM, ALA.—The Birmingham 
Railway, Light & Power Company has 
made a proposition for the purchase of the 
electric-lighting plant in North Birming- 
ham. 

TALLADEGA, ALA.—It is reported that 
the Alabama Power Company plans to 
erect a transmission line from its substa- 
tion in Ashland to the plant of Lineville 
3yraphite Company. 

COLUMBUS, MISS. — A petition has 
been presented to the Board of Aldermen 
requesting an election for the purpose 
of voting on the question of issuing $50,000 
in bonds for the erection of a municipal 
electric-lighting plant. 

DURANT, MISS.—Improvements to the 
municipal electric-lighting plant are being 
planned. It is proposed to change the 


system from single to three phase, and to 
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replace the steam engine with a direct- 
connected oil engine. E. W. Weathers is 
superintendent of the plant. 


FRANKLIN, LA.—The installation of 
additional engine equipment in the mu- 
nicipal electric-lighting plant is contem- 
plated. C. A. Aycock is superintendent of 
the light and water systems. 

PINE BLUFF, ARK.—The Pine Bluff 
Company has increased its capital stock 
from $1,200,000 to $2,000,000, the proceeds 
to be used for improvements and exten- 
sions to the electric-lighting, street-rail- 
way an’ waterworks systems. 

AFTC ° OKLA.—R. E. Overton, of Vi- 
nita, reyscsenting the Public Service Cor- 
poration of Oklahoma, has taken the 
matter of buying the Afton municipal 
lighting plant up with the Board of Trus- 
tees. Improvements to the plant are 
needed, and if the deal is not closed, a 
bond issue probably will be voted, the 
proceeds to be used for that purpose. 


MARLOW, OKLA.—The City Council is 
considering extensive improvements to the 
municipal electric-lighting and water- 
works systems which will include the erec- 
tion of a power plant, the installation of 
generating equipment, motors, pumps and 
auxiliaries. It is estimated that the im- 
provements will cost $50,000. 


OKLAHOMA CITY, OKLA.—H. M. Byl- 
lesby & Company, of Chicago, have made 
preliminary surveys to ascertain avail- 
able water power in the North and 
South Canadian and the Cimarron Rivers. 
Oklahoma, with a view to establishing a 
central electric plant capable of supply- 
ing power needed in Oklahoma City and 
within a radius of 50 miles. Intermittent 
flow of the South Canadian and salty 
water of the Cimarron are said to have 
practically eliminated those streams from 
consideration. Investigations also have 
been conducted recently near Muskogee in 
eastern Oklahoma with a view to possible 
central power plant construction there. 


DALLAS, TEX.—The City Commission 
has under consideration the apportioning 
of an additional tax of two cents on the 
$100 valuation in order to increase the 
street-lighting fund from $83,000 to about 
$100,000 annually, the additional proceeds 
to be used in enlarging the street-lighting 
system. The city now has 1,600 lamps. If 
new units, consuming less energy, are in- 
stalled in the electric plant, it is estimated 
that double the ‘present number of lamps 
would be possible. 

GALVESTON, TEX.—The Brush Elec- 
tric Company plans to install a 500-kilowatt 
rotary converter and soot blowers in its 
plant here. 

SAN ANGELO, TEX.—The franchise 
which the City Commission recently 
granted the Interstate Electric Corpora- 
tion of New York for the construction of 
an electric street-railway system here will 
be submitted to a vote of the taxpayers 
for ratification. 

SAN ANTONIO, TEX.—Mayor Clinton G. 
Brown and City Commissioner C. H. Kear- 
ney will investigate an electric power 
proposition which has been submitted to 
this city by C. H. Alexander, of Dallas. 
Mr. Alexander and associates began the 
ecnstruction of a large dam and hydro- 
electric plant on the Colorado River, near 
Marble Falls, several years ago. The works 
are still in an unfinished state, but it is 
now proposed to complete them and to 
build a system of electric power trans- 
mission lines to San Antonio, about 80 
miles, to Llano, Austin and a number of 
other towns. Mr. Alexander offers to sell 
power to the city of San Antonio at a 
much lower rate than is now paid. 


SHERMAN, TEX.—Bonds in the sum of 
$10,000 have been voted here, the proceeds 
to be used for the installation of a white- 
way system. 


WESTERN STATES. 


RED LODGE, MONT.—The Northwest- 
ern Improvement Company is planning to 
replace its arc-lamp system here with an 
incandescent-lamp system. 

GREYEULL, WYO.—The Town Council 
has granted a franchise to Albert A. Bent, 
of Denver, for the construction and op- 
eration of an electric-lighting system in 
Greybull. 

BOULDER, COLO.—The Western Light 
& Power Company, of Boulder, has sub- 
mitted a proposition for the illumination 
of the Brighton Road. 

YUMA, COLO.—The City Council is 
considering plans for extensions to the 
municipal electric-lighting plant, of which 
Wiliam Sydow is superintendent. A 75- 












































































































































































horsepower generating unit will be in- 
stalled. 

ST. JOHNS, ARIZ.—The Nebo Electric 
Light & Power Company has made a 
proposition to install an electric-lighting 
plant here. 

BOISE, IDAHO.—The Utah Power & 
Light Company has applied for a certificate 
of public convenience and necessity to sup- 
ply the town of McCammon with an elec- 
tric-lighting system, 

GILMORE, IDAHO.—Bids are .being re- 
ceived by the Pittsburgh-Idaho Mining 
Company for the installation of a power 
plant to furnish electrical energy for the 
mine. The contract includes the installa- 
tion of a hoist, compressor, pumps, ma- 
chinery for ventilation, dynamo and for 
the electric lighting of the mine and build- 
ings A. S. Ross is president of the com- 
pany. 

POCATELLO, IDAHO.—The City Council 
has adopted an ordinance providing for 
the improvement of Hayes Avenue by the 
installation of a system of either gas or 
electric lamps. 

SPOKANE, WASH.—It is probable that 
a proposition to bond the city for the pur- 
pose of installing a municipal telephone 
system will be presented to the voters at 
the next municipal election. 

MILTON, ORE.—J. E. Shipp, of North 
Yakima, chief construction engineer of the 
Pacific Power & Light Company, is super- 
vising the work of tearing out a large part 
of the seven-mile barrel and open wooden 
flume through which water is furnished 
to drive the wheels of the company’s power 
plant on the Walla Walla River south of 
Milton, preparatory to replacing it with a 
concrete flume; substantial enough to 
withstand snow and landslides. The work 
will occupy about two months and the cost 
will be about $40,000. While the South 
Fork plant is shut down energy for the in- 
terurban cars and the Walla Walla street 
cars will be furnished by the steam plants 
at Kennewick and Walla Walla. 

AUBURN, CAL.—The Pacific Gas & 
Electric Company has just completed the 
construction of a steel-tower line between 
here and Lime Kiln. This line will con- 
nect up one of the main lines with the one 
being constructed from powerhouses No. 
4 and No. 5 to Stockton. This tower line 
is well under way, having been completed 
from No. 4 in Christian Valley to No. 5, 
just below Auburn. 

GREENVILLE, CAL.—Two — surveying 
parties employed by the Great Western 
Power Company have been engaged the 
past season on the north fork of the 
Feather River between Butte Valley and 
Belden, preparatory, it is believed. for ex- 
tensive development work to take place 
next season. 

LOS ANGE’ ESS, CAL.—The Board of 
Supervisors has awarded the contract for 
furnishing lighting fixtures for the Hall 
of Records to the Mayberg Company. 

LOS ANGELES, CAL.—Mayor F. T. 
Woodman has appointed a committee con- 
sisting of R. F. Del Valle, president of the 
Public Service Commission; Martin Bet- 
kouski, president of the City Council: W. 
A. Roberts, of the Council Public Service 
Committee, and John W. Kemp, of the 
Public Service Commission, to reopen ne- 
gotiations with the power companies for 
the purchase of their distributing sys- 
tems inside the city. 

REDDING, CAL.—The Northern Cali- 
fornia Power Company has taken an op- 
tion for five years on the Weaverville 
Electric Company's plant and will extend 
lines to Weaverville and possibly to Junc 
tion City, where connection will be made 
with the lines of the Western States 
Power Company that serve Eureka. The 
company has just completed an extension 
of its lines from the substation at Wash- 
ington mine near French Gulch to Lewis- 
ton, a distance of eight miles. This line at 
first was equipped with insulators for 
20,000 volts, but before construction was 
far advanced 60,000-volt insulators were 
substituted 

RICHMOND, CAL.—Plans are under 
way for the extension of the street-car 
line on San Pablo Avenue from Grand 
Canyon Park up San Pablo Canyon to 
the new dam of the Peoples Water Com- 
pany 

SAN FRANCISCO, CAL.—J. W. Burt- 
chaell has been awarded the contract for 
installing lighting fixtures in the Juvenile 
Court and Detention Home 6n his bid of 
$1,295 

SAN FRANCISCO, CAL.—Bids are being 
taken for the hydroelectric machinery to 
be installed by the United States Govern- 
ment in the Yosemite. The plans call for 
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generators, transformers and MOTOR-DRIVEN PUMPS.—Seulea 
will be received by the city of Chicago 
October 24, at Room 406, City Hail’ 


waterwheels, 
switchboards. 
SAN FRANCISCO, CAL.—Permission 
has been asked of the Railroad Commission 

‘a : facilities to design, construct, 
for the Halfmoon Bay Light & Power completely erect at the Twenty 
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bids 
Ii, 


for 


furnishing all tools, material, labor and 
deliver and 
-second 


Company to sell out to the Great Western “ ; : 
Power Company for $42,500. The Commis- Street pumping station, 2260 South Ash. 
sion recently pMiced a valuation of $60,000 a oe | =s 068, 000 gallon ‘motor- 
on the property, which consists of 25 riven centrifugal pumps, with auxiliaries, 

wien appurtenances and accessories, according 


miles of lines. to plans and _ specification on file in 


the 


SAN FRANCISCO, CAL.—The Sierra & office of the Department of Public Works 
San Francisco Power Company, which sells W. R. Moorhouse, Commissioner of Public 


electricity in San Francisco, Alameda. Works. 


Contra Costa, San Benito, Monterey, San SLECTRI POWER . ; 
Joaquin, Calaveras, Stanislaus and Tuo- A ne i my received at ie Maaled 
lumne Counties, and water in the latter wuntit November 21, for the constru en a 
county, has applied to the State Railroad . new municipal power plant building and 


Commission for authority to issue $1,- ajso for furnishing and installation 


of © 


000,000 first-mortgage five-per-cent bonds complete steam electric power plant equip- 


at 85 per cent of par to reimburse it for ment in accordance with the plans 


and 


the expenditure in the past year for the  gpecifications prepared by Charles L. Pills. 


acquisition and construction of distribu- puyry, engineer, 805 Metropolitan 


Life 


tion and generating systems in its various fyilding, Minneapolis, and 716 Capital 
operating localities. In itemizing the Bank Building, St. Paul, and on file in the 


spending of $1,356,485 for improvements office of the secretary. Combined 


pro- 


during the past year the company says posals on both building and plant will also 
that of this amount $147,000 was spent in be entertained. D. D. McEachin, Secre- 


the San Francisco territory, $852,000 in tary, Hibbing, Minn. 


Tuolumne and $32,000 in the Stanislaus ELECTRIC PASSENGER ELEVATORS 


division. Sealed ‘proposals will be opened 
SOUTH PASADENA, CAL.—The Poard office of the Supervising Architect, 1 

of Trustees has ordered the installation ury Department, Washington, D. 

of lights on Mission Street between Fair p. m. November 15, for the inst 


Oaks and Prospect Avenues. complete of an electric passenger e¢levyat 


The Board of in each of the following buildings 
United States post office at Elkins, 
Va., the United States post office an 





WEAVERVILLE, CAL. 
Supervisors will receive bids up to Janu- 
ary 4 for a 50-year franchise to conduct 
electricity over the highways of Trinity 
County, application for such a franchise 
having been made by the Western States 


W. 


*us- 


tomhouse at Newport, R. I., and the United 
State post office and courthouse at Tusca- 
loosa, Ala., in accordance with the draw- 
ings and specification, copies of which 


ras >} i ompany. C i 
Gas & Electric C ° may be had at that office in the discretion 
A. 


of the Supervising Architect. James 
Wetmore, Acting Supervising Architect. 








Proposals 





sooeenennennenenene, 
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Financial Notes 











ELECTRIC WIRING.—Sealed bids for 





the electric wiring of the Nottingham The Union Electric Light & Power Com- 
school, Cleveland, O., will be received un- pany. of St. Louis, Mo., has received au- 
til October 30 by F. G. Hogen, Director of thority from the Public Service Commis- 
Schools, Rockwell Avenue and East Sixth _ sion to issue $929,000 of five per cent refund- 
Street, Cleveland, O. ing bonds, due May 31, 1933. The company 

TELEPHONE SWITCHBOARD.—Sealed has an outstanding bond issue of $17,171,000, 


proposals will be received at the office of and its authorized capital stock is 
the Chief Signal Officer, War Department, 000,000. 


$50,- 


Washington, D. C., until October 27, for The Rogue River Public Service Corpora- 
furnishing 50 camp telephone switchboards. tion sustained a net loss of $16,629.79 dur- 


(Refer to proposal 868.) 

ELECTRIC LIFT.—Sealed proposals will 
be received at the office of the Superin- and 
tendent, Coast ‘and 
New Jersey Avenue SE., Washington, D. 
C., until October 24, for furnishing and in- 


at the end $35,150.55; operating 


$3,761.89. 


ing the year ending June 30. The deficit 
at the beginning of the year was $18,560.76, 


rev- 


Geodetic Survey, 205 enues were $1,434.37, operating expenses 
: $5,196.74, and the net operating deficit 


stalling an electric lift. Specifications and The California Railroad Commission has 
full details will be furnished on application authorized the Pacific Gas & Electric Com- 
to the above-named office. pany to issue $659,000 general and refund- 


MOTOR-GENERATOR SET.—Sealed 
proposals will be received at the Bureau of § 
Yards and Docks, Navy Department, imburse the company 
Washington, D. C., until I 
furnishing one 300-kilowatt motor-genera- of its bonds. 




































ing mortgage bonds to net not less than 
85 per cent, the proceeds to be used to re- 
for the expenditure 
October 30, for from income for the retirement of $560,900 


tor set and switchboard at the navy yard, The Reading (Pa.) Transit & Light Com- 
New York, N. Y. Specifications may be pany has issued a statement showing an 
obtained on application to the Bureau, or increase in gross earnings for the r.onth 
at the navy yard named. of August of $238,068, an increase of $36,646 
ELECTRIC LIGHT AND POWER over the corresponding month of last year. 
PLANT.—Sealed bids will be received by For the year ending August 31 the sross 
the town of Wickenburg, Ariz., until Oc- earnings were $2,472,975, this being an in- 
tober 30 for furnishing materials and for Crease over the preceding twelve months of 
the construction of an electric street- $305,638. 
lighting system and power plant complete. For the fiscal year ended June 30, 1916, 
All bids must be according to and subject to Montpelier & Barre Light & Power Com- 
preliminary plans and_ specifications as pany reports an increase of 8.8 per cent 
»repared by H. B. Claflin, acting engineer in gross income and an increase of 53 per 
of the town of Wickenburg. Plans and cent in net available for stock. This is 
specifications may be obtained by address- equivalent to 8.4 per cent earned on $1,- 
ine H. P. Ward, town clerk, and depositing 310.000 preferred stock or the full per 
$10, which will be refunded on return of the cent dividends, and 3.2 per cent on the 
plans and specifications in good condition. £1,000,000 common. 
CLOSING BID PRICES FOR ELECTRICAL SECURITIES IN THE LEADING EX- 
CHANGES AS COMPARED WITH PREVIOUS WEEK. 
Oct. 16 et. 9 
American Telephone & Telegraph (New /York)................. ..... 132% 133 
Commonwealth Edison (Chicago) -....0..........2000-ccccccceceeeeeeeeeee RE fe 145 145% 
Edison Electric Illuminating (Boston)................----..22.----..-- suenaiee .. 235 238 
Electric Storage Battery, common (Philadelphia)... CLA Ee 71 
Electric Storage Battery, preferred (Philadelphia)... soning aieinaeeninbiatial i. i 
General Electric (New York)... ...-.--ccc-c-coeesoomeee sihieetaleetagdaenbics .. 176 180% 
Kings County Electric (New York)... biel a eit ~~ 130 
Massachusetts Electric, common (Boston)... AIRE i ae 5 
Massachusetts Electric, preferred (Boston) .........--..---ceceeeceeeeeeeee 34 34 
National Carbon, common (Chicago)............. saintiadee a 220 
National Carbon, preferred (Chicago)... 123% 
New England Telephone (Boston)....... 126 
Philadelphia Electric (Philadelphia)... 28 
Postal Telegraph and Cables, common (New York)... % 
Postal Telegraph and Cables, preferred (New York) 66% 
Western Union (New York)........... ee IE ALMOESS i 
% 










Westinghouse, common (New York)... 
Westinghouse, preferred (New York) 


enue am a 


— i a 





om- 
au- 
mis- 





October 21, 1916 


Dividends. 
Term Rate a 











Am. Dist. Teleg., N. J.......... Q 1% Oct. 28 
Bangor Ry. & Elec... wal Nov. 1 
Cape Breton Elec......... Nov. 1 
Cape Breton Elec., Nov. 1 
East St. Louis & Sub., -- Q 0. 15% Nov. 1 
Ele« a & Share... oa 2% Oct. 16 
Elec. Bond & Share, pt... senha Q 1.5% Nov. 1 
Jack aan ille Trac., pt ee Q 75c Nov. 1 
Keystone _s pf... 5 3% Nov. 1 
Mil. Elec. & Lt., pf..Q. 15% Oct. 31 
Montreal pag .-@Q 2.5% Nov. 2 
Public Serv. Inv., pf..........Q $1.50 Nov. 1 

Reports of Reruines. 
\MERICAN TELEPHONE AND 
TELEGRAPH. 
American Telephone and Telegraph earn- 


ings report for nine months ending Septem- 
per 30, 1916, follows: 


1915 1916 
wr $18,935,356.75 $19,905,388.03 


Dividends 

Interest and other 
revenue from 
assoc —- com- 


eceouciectitanae 10,101,222.10 


pa Y 10,607,763.87 
Tel phone traffic 





Ent) <ccessemsennetts 4,825,774.28 5,958,126.63 
Other sources...... 906,682.58 1,203,247.66 
, ~~ See 34,769,035.71 37,674,526.24 
Expenses .. 4,181,120.90 4,180,119.62 
Net earnings........ 30,587,914.81 33,494,406.62 
Deduct interest... 5,049,384.13 4,771,846.90 
Balance . 5, 538, 530.68  28,722,559.72 


Divide pis | paid... . 21,592,194.63  23,241,252.16 
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WESTERN UNION TELEGRAPH. 
Western Union Telegraph Company has 
issued the following earnings report for the 





nine months ended September 30, the month 
of September, 1916, being cra ons 
1 

Total revenues ............ $45,751,067 $37,832,109 
Maintenance repairs 
and reserved for de- 

a . 6,224,108 6,092,091 
Other operating ex- 
penses, including 
rent of leased lines 

.. 28,990,607 23,851,057 

35,214,715 29,943,148 

1,000,887 1,002,416 

Net income.................... . 9,535,465 6,886,545 





2 





New Publications 


‘sueuenenansioeens 





COBALT.—The Canadian Department of 
Mines has issued ‘‘Magnetic Properties of 
Cobalt and of Fee Co,’’ by Herbert T. Kal- 
mus and K. B. Blake. Descriptions are 
given of measurements of permeability and 
hysteresis. 

ELECTRIC UNITS.—Circular No. 60 of 
the Bureau of Standards is entitled ‘‘Elec- 
tric Units and Standards.” This publica- 
tion gives comprehensive information re- 
garding the units and standards in terms 
of which electric and magnetic measure- 
ments are made. It includes the history of 
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the units and the evolution of the defini- 
tions upon which the laws on electrical 
standards are based. The laws of this and 
other countries are given. These laws are 
in substantial agreement, and the various 
national bureaus of standards co-operate in 
maintaining the fundamental standards. 
The circular gives conversion factors, by 
means of which measurements may be ex- 
pressed in any desired unit. 

COMMERCIAL REGISTER.—The twenty- 
fifth annual edition of Hendricks’ Commer- 
cial Register of the United States for buy- 
ers and sellers, which has just been issued, 
rounds out a quarter of a century of use- 
fulness by this standard publication. The 
work is especially devoted to the interests 
of the architectural, contracting, electrical, 
engineering, hardware, iron, mechanical, 
mill, mining, quarrying, railroad, steel and 
kindred industries, containing about 350,000 
names and addresses, with upward of 45,- 
000 business classifications. Full lists are 
included of producers, manufacturers, 
dealers and consumers, listing all products, 
from the raw material to the finished ar- 
ticle, together with the concerns handling 
these products. There are 1,512 pages of 
text matter and the index of contents num- 
bers 149 pages covering over 50,000 trade 
references. The list of trade names, 
brands, titles of identification, etc., is pub- 
lished for the first time and numbers 202 
pages. This list furnishes ready reference 
for purchasing agents and prospective buy- 
ers to distinctive products manufactured 
by firms listed in the work. 


Electrical Patents Issued October 10, 1916 


Prepared by Thomas Howe, Patent Attorney, 2 Rector Street, New York, N. Y. 


Balan 3,946,336.05 5,481,307.56 

1,200,453. Metallic Pole. A. J. Bates, as- 
signor to Bates Expanded Steel Truss Co., 
Wilmington, Del. Built-up trussed struc- 
ture 

1,200,460. Operating Indicator for Ve- 
hicles. R. E, Booraem, New York, N. Y. 
Contact device for controlling a number of 
signal circuits. 


1,200,470 and 1,200,471. Thermic Tele- 


phone. P. de Lange and R. B. .Van- 
Lynden, assignors to Naamlooze Van- 
nootschap De Nederlandsche Thermo Tele- 
phoon Maatschappoj, Utrecht, Netherlands. 
Fir patent: Arrangement of heating 
conductor units in casing. Second patent: 
Sounding chamber containing heating con- 
ductors may be tuned in conforrhity with 
the action of the conductors. 

1,200,474. Cable-Rack Clamping Device. 
H. Ellsworth Dunlap, assignor to Western 
Electric Co., New York, N. Y. For cable 
runways, 

1.200,485. Electric Switch. J. H. Gra- 
vell, assignor to Hale & Kilburn Co., Phila- 


delphia, Pa. Lever-operated switch has 
spring connections for closing contacts and 
positive connections for exerting greater 
force for opening the contacts. 

1,200,487. Lamp. W. E. Grimm, Cleve- 
lar O. Lamp-inclosing globe formed of 
pyramids with special color arrangement. 

1,200,493. Safety Razor. R. P. Harsch- 
berger, Chicago, Ill. Comprises an elec- 
tric vibrator. 

1,200,502. Escalator Brake. G. 

siguor to Otis Elevator Co., 
J. Safety apparatus for electrically driven 
device comprising main electrical and aux- 
iarv mechanical brakes with a governor 
controlling the power supply and brakes. 
_ 1,200,523. Electrical Switch. T. D. Rob- 
inson, assignor to Amper Electric Co., 
Lockport, N. Y¥. Contacts on base co- 
operate with contacts on rotatable casing 
and bolt is provided for locking the cas- 
ine in definite positions. 

1,200,532. Spark Plug. A. Schmidt, as- 
signor to Champion Ignition Co., Flint, 
Mich. Special arrangement of electrodes. 

1.200.537. Binding Post. A. K. Sloan, 
Brooklyn, N. Y. Has a clamping washer 
having eccentric engagement with the 
post to prevent turning. 


John, as- 
Jersey City, N. 


1.200.541. Compressed-Fluid Starting Ap- 
Paratus for Internal-Combustion Engines. 
F. E. TenEyck, assignor to Air Device 
Mfc. Co., Chicago. Til. Combined priming 
device and spark plug. 

1,200,547. Party-Line Ringing Key. G. 
P. Tromp, assignor to Western Electric 


Co. Arrangement of plungers and latch 


1 . Combined Lamp and Audible 
Signal. N. B. Wales, assignor to Selaw 
Products Co., Saginaw, Mich. Combined 
headlight and electromagnetic horn. 
1,200,558. Typewriter Attachment. E. B. 
Wilbur and C. B. Wilbur, Shenandoah, 
Iowa. Details of machine having electro- 
m 


agnetically operated type-bars 
1,200,582. 


Telegraph Circuits and Ap- 


paratus. W. M. Bruce, Springfield, O. 
Special arrangement for sending impulses 
of opposite polarity. 

1,200,587. Vehicle Lamp. W. M. Clon- 
inger, assignor of one-half to C. W. White 
and one-half to L. Harth, Worth, Tex. 
Arrangement of reflectors and adjustable 
lamp to produce spot or diffused light. 

1,200,592. Combined Ignition System. R. 
H. Cunningham, assignor to Splitdorf Elec- 
trical Co., Newark, N. Magneto has 
primary and secondary coils on armature 
and an external source and vibrator ar- 
ranged to be connected with primary. 

1,200,595. Automatic Generator. J. B. 
Dalbey, Nevada, Iowa. A _ solenoid con- 
trols the feed of fuel to the burner of a 
light fixture. 

1,200,607. : Spark Plug. J. H. Graham, 
assignor to Splitdorf Electrical Co., New- 


ark, N. J. Structural details. 
1,200,627. Electric Contact Device. G. 
L. Lang, assignor to Splitdorf Electrical 


Co. Interrupter for ignition system. 
1,200,630. Electric Heater. E. N. Light- 
foot, New York, N. Y. Has two reversible 
a surfaces. 
r . Attachment for Radiator Caps. 
E. be 2 Oswald and G. W. Conner, Portland, 


Ore. Has indicator lamp controlled by 
thermometer. 

1,200,646. Time-Lag Relay. Ww. 
Petersen, Wéasteras, Sweden. Circuit- 


breaker controlled by tilting liquid recep- 
tacle operated by solenoid. 

1,200,653. Method of Measuring Flowing 
Water. W. H. Sawyer, Auburn, Me. 
Electrolyte is added at known rate and 
impedance of mixture compared with that 
of known mixture. 

1,200,656. - Electrical Control System. E. 
Schneider, LeCreuzot, France. Similar 
mechanical movements at separated points 
effected by interconnected pairs of rotary 
converters. 

1,200,663. Spark Plug. J. J. Smith, Ben- 
ton Harbor, Mich. Has central core of 
~— 

1,200,680. Automobile Horn. a = 
Wood. Elyria, O., assignor to Garford Mfg. 
Co., Elyria, O. Details of device having 
diaphragm vibrated by electromagnet. 

1,200,682. Method of Treating Separators 
for Storage Batteries. F. Wright, assignor 
to Wright Storage Battery Co., Pough- 
keepsie, N. Y. Wood is soaked in dilute 
sulfuric acid and then subjected to puri- 
fying action of electrical osmosis. 

,200,684. Distant Indicator for Fluid 
Meters. D. R. Yarnall, assignor to Yar- 
nall-Waring Co., Philadelphia, Pa. Elec- 
tric indicator controlled by float according 
to flow of liquid over weir. 

1,200,687. Potential Starter. J. G. Sim- 
merman, assignor to Allis-Chalmers Mfg. 
Co., Milwaukee, Wis. Avoids interrupting 


the consumption circuit. 
1,200,700. Refillable Multiple-Fuse Plug. 
. O. Berry, Coahoma, Tex. Comprises 
«rotatable spider of fusible material, the 


legs of which may be successively moved 
into operative position, secured by cap. 

1,200,730. Signaling Set. W. Jeavons, 
Cleveland, O. Casing carrying bell, etc., 
has contacts for properly connecting dry 
cell when inserted. 

1,200,749. Circuit-Closer. S. Myers, 
Tower, Mich. Structural details of rotary 
switch. 

1,200,751. Safety Device for Automobiles, 
J. H. Neal, Cambridge, Mass. Electro- 
magnetically controlled lock for preventing 
1 pees reverse movement of the ve- 
icle 

1,200,770. Electrical Gas Lamp. SZ 
Skaupy, assignor to Deutsche Gasgliihlicht 
Aktiengesellschaft, Berlin, Germany. f 
type having light space filled with rare 
gas; has cathode of alkali metal rendered 
more inert as regards the receptacle by 
alloying with thallium. 

1,200,788. Telephone Exchange System. 
S. B. Williams, assignor to Western Elec- 
tric Co., New York, N. .Y. System for 
identifying telephone lines. 

1,200,796. Power Limiting Device. H. 
D. Arnold, assignor to Western Electric 
Co. Arrangement of transformers and 
oppositely connected, unilaterally conduct- 
ing thermionic elements. 

1,200,810. Soldering Apparatus. J. G. 
Clemens, Buffalo, N. Y. Two handles re- 
spectively carry contacts of high resist- 
ance and solder adapted to be connected in 


a circuit. 

1,200,811 and 1,200,812. Telephone Ex- 
change System. E. E. Clement, assignor 
to J. R. Garfield, Cleveland, O. First pat- 
ent: Arrangement of selector switch and 
trunk. Second patent: Arrangement of 
links and automatic connector switches. 

1,200,815. Device for Amplifying the Ef- 
fect of Sound Waves. W. H. Cotton, as- 
signor to F. A. Watkins, Chicago, II. 
Structure of member for inclusion in a 
telephone receiver. 

1,200,824. Trolley-Wire Hanger. . A 
Felex, Braddock, Pa. Structural details. 

,200,825. Receptacle Wire-Lock. W. W. 
O. Fenety, Fredericton, New Brunswick, 
Canada. Sheet-metal terminal clamps 
adapted to pierce insulation on wire. 

1,200,829. Telephone Signaling System. 
Cc. L. Goodrum, assignor to Western Elec- 
tric Co. Arrangement of relays in impulse 
calling system. 

1,200,241. Alarm-Signal System for Tele- 
phone Exchanges. H. . Ide, LaGrange, 
assignor to Kellogg Switchboard & Supply 
Co., Chicago, Ill. For indicating abnormal 
position of selective switch. 

1,200,847. Stop-Lever Contact Device. 
Ww. Kaisling, assignor to Kellogg Switch- 
board & Supply Co. Operating lever con- 
trolled by off-center spring closes contacts 
with rubbing engagement. 

1,200,856. Substation Sender. J. & 
Kropp, assignor to Western Electric Co. 
Handle-wound, spring-operated interrupter 
for impulse sender. 

1,200,860. Selector Controller. <A. E. 





